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Abstract 

Social participation is inevitable in everyday social environments. 

Similar to non-autistic individuals, autistic adults express the same desire to 

establish meaningful social interactions. However, they often face many 

challenges in social participation, including elevated levels of social isolation 

and reduced quality of life. In Australia, 64.8% of autistic individuals reported 

lower levels of adaptive functioning, requiring greater assistance in social 

domains, including ‘cognitive or emotional’ (73.7%) and ‘communication’ 

(48.5%). The social participation challenges experienced by autistic adults 

may be partly attributed to social emotional skills difficulties. Two main 

intervention approaches, facilitator mediated and computer based have been 

developed, aiming to support the social emotional skills of autistic individuals. 

While evidence for both of these social emotional interventions are 

promising, results supporting the generalisation of learnt skills to everyday 

social interactions is limited, with a clear need for developing age-appropriate 

and engaging social emotional content specifically for autistic adults. 

Additionally, the variability in intervention delivery and inconsistent 

measurement frameworks for evaluating generalisation outcomes of social 

emotional interventions further limits understanding of the true efficacy of 

these interventions for autistic individuals. Therefore, the overarching aim of 

this thesis was to develop a facilitator mediated social emotional program 

paired with a computer based intervention (CBI) and evaluate the feasibility 

of combining both approaches in targeting the social emotional skills of 

autistic adults. The Medical Research Council framework was adopted, 

guiding the three phases of this thesis. 

Phase 1: Scoping the problem, comprised a systematic review and 

meta-analyses examining existing social emotional CBI for autistic individuals 

(Chapter 2). Narrative synthesis of 24 social emotional CBI revealed 

variability in applying serious game design and learning content for 

addressing the social emotional difficulties of autistic adults. Meta-analyses 

of 17 controlled efficacy studies evaluating social emotional CBI for autistic 

individuals revealed positive effects in utilising computer based modalities for 
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targeting the social emotional understanding of autistic individuals. However, 

definite conclusions for CBI in improving outcomes relating to generalising 

learnt skills to everyday social interactions is limited, likely in part attributed to 

the limited application of standardised outcome measures. Increased 

application of serious game principles was associated with improved 

generalisation of skills to real world social interactions, pointing to the utility of 

the serious game framework in CBI development. Findings in phase one 

highlighted that further development of CBI for autistic adults is required for 

improving the engagement and generalisation of learnt skills to everyday 

social interactions. 

Phase 2 outlined the development phase, constituting two arms. The 

first arm aimed to explore appropriate social emotional learning content 

specifically for autistic adults. Focus groups (Chapter 3) were conducted to 

explore the perspectives of autistic youth and professionals on suitable 

design features and content for a social emotional CBI. While both 

stakeholders held differing perspectives in some aspects of the social 

emotional intervention design, both perspectives are crucial in identifying 

appropriate content for improving the motivational and pedagogical value of 

social emotional interventions. Both autistic youth and professionals 

highlighted the importance of embedding realistic social emotional scenarios 

and goals into social emotional interventions. Professionals further 

emphasise the importance of exploring problem solving strategies during 

challenging social emotional situations. 

The second arm in Phase two constitutes an introductory chapter of eye 

tracking methodology (Chapter 4) and two case controlled studies (Chapters 

5 and 6) investigating suitable social emotional ecologically valid 

assessments for measuring changes in response to a social emotional 

intervention. Chapter 4 provides an overview of eye tracking as a tool for 

assessing overt visual attention. Embedding eye tracking measurements in 

social emotional assessments has the potential to broaden understanding of 

the social emotional abilities of autistic adults. Chapter 5 investigates the 

Reading in the Mind in Films test, finding comparable emotion recognition 
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accuracy performance between autistic and non-autistic adults, despite 

differences in visual strategies while processing naturalistic social scenes. 

The non-significant group differences in social emotional accuracy suggest 

limited suitability of the Reading in the Mind in Films test in detecting 

changes following a social emotional intervention. Chapter 6 investigated the 

performance of autistic and non-autistic adults on the Movie Assessment of 

Social Cognition. Autistic adults demonstrated poorer accuracy compared to 

non-autistic adults. Eye tracking results revealed autistic adults gazed less at 

the head region with increased fixation to the non-social regions compared to 

the non-autistic adults. Findings suggest that the Movie Assessment of Social 

Cognition may be more responsive in detecting any social emotional 

changes, thus a more appropriate outcome measure in phase three. 

Phase 3 described the feasibility of the MindChipTM program, a 

facilitator mediated program conducted in conjunction with a social emotional 

CBI (Chapter 7). The theoretical underpinnings of the MindChipTM program 

was described. A pilot randomised controlled trial evaluated the feasibility of 

the MindChipTM program with an existing social emotional CBI, Mind 

Reading©. The trial comprised 25 autistic adults, comparing a group receiving 

both the MindChipTM program and Mind Reading©, with autistic adults 

receiving the Mind Reading© program only. Results demonstrated good 

acceptability and feasibility of the MindChipTM program. However, poor 

acceptability of the Mind Reading© program was reported, mainly due to the 

significant technical issues experienced and the outdated nature of the 

program. The results further revealed that the group receiving the 

MindChipTM program and Mind Reading© demonstrates preliminary 

effectiveness in improving the outcomes suggesting generalisation of learnt 

skills to real world social interactions. Findings suggest the MindChipTM 

program is a promising tool for facilitating the social emotional understanding 

of autistic adults. 

Overall, the findings of this thesis provide implications for 

reconceptualising interventions supporting the social emotional 

understanding of autistic adults. This thesis also provides evidence for 
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implementing serious game design principles in social emotional CBI, an 

essential component for improving the engagement and generalised learning 

of autistic adults. The findings of this thesis further add knowledge relating to 

suitable intervention approaches and age-appropriate social emotional 

learning content for autistic adults. Further, measurement frameworks 

comprising standardised outcome measures containing naturalistic social 

interactions, and qualitative methods are indicated, providing a more holistic 

understanding of the extend of social emotional interventions in generalising 

outcomes to everyday social interactions. This research provides insights into 

the variability of social emotional skills among autistic adults, necessitating 

the importance of switching from a deficit paradigm to adopting intervention 

approaches acknowledging social emotional neurodiverse differences. 

Findings further highlight the importance of individualised facilitator mediated 

approaches combined with computer based approaches in enabling autistic 

adults to discover their social emotional strengths and explore personally 

relevant strategies in varying social emotional situations. 
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Background 

This research project was funded by the Cooperative Research Centre 

for Living with Autism (Autism CRC), the first nationally recognised 

cooperative effort for autism research in Australia. The Autism CRC’s mission 

encompasses implementation of research programs across the 

developmental lifespan from early years, school age and adulthood, through 

inclusive practices. This research was conducted under Program 3, 

prioritising research for improving the adult outcomes in tertiary education, 

employment, mental wellbeing and community participation. 

While the term ‘Autism Spectrum Disorder’ (ASD) is widely adopted 

among health professionals and researchers, a large proportion of the 

autistic community has voiced dissatisfaction with this term its used (1). The 

Cooperative Research Centre for Living Autism (Autism CRC) has endorsed 

the term ‘autistic’ for describing an individual diagnosed with ASD, based on 

the preferences of the community (2). Given that this research project falls 

under the auspices the Autism CRC, the ‘autistic’ terminology is employed, 

except when referencing the ASD diagnostic criteria. It is important to note 

that this thesis comprises five journal manuscripts, with varying requirements 

in regard to their preferred terminology. Chapters within this thesis may 

employ different autism terminology depending on the journal requirements.  

Autism Spectrum Disorders 

ASD is a lifelong neurodevelopmental condition with symptoms 

presenting in early development. According to the Diagnostic and Statistical 

Manual of Mental Disorders- 5 (Fifth Edition) (DSM-5) (3), ASD is 

characterised by differences in two main domains: social communication and 

the presence of restricted and repetitive patterns of behaviour. Sensory 

difficulties were further acknowledged in the DSM-5 diagnostic criteria for 

ASD. Previously, under the DSM-IV diagnostic criterion, ASD was classified 

under the subcategories of, ‘Autistic Disorder’, ‘Asperger’s Syndrome’ (AS) 



CHAPTER TWO 

 3 

and ‘Pervasive Development Disorder- Not Otherwise Specified (PDD-NOS) 

(4). Due to inconsistencies in autism diagnosis, the previous autism 

diagnostic subcategories were replaced in the DSM-5 with a single umbrella 

category of ASD (3, 5). Despite this classification change, the core 

characteristics of ASD relating to difficulties in social communication and 

restricted behaviour remained the same. The previous DSM-IV autism 

diagnostic criterion is specified as the inclusion criteria of this thesis, 

accommodating for the autistic adults diagnosed before the DSM-5 was 

introduced.   

Recent meta-analysis of prevalence studies in 2017 revealed an overall 

estimate of 62 per 10,000 individuals diagnosed with ASD (6). A recent 

Australian Bureau of Statistics (7) prevalence report recorded an estimated 

164,000 autistic individuals in 2015, representing one in 150 Australians and 

a prevalence increase of 42% from 2012. A larger proportion of males in 

Australia (4:1 ratio) were diagnosed with ASD, but recent figures suggest this 

gender gap is slowly decreasing due to increased understanding and 

identification of ASD in women (7, 8). Overall, 75% of autistic individuals in 

2015 were under 25 (7). Factors contributing to the observed cumulative 

increase of autism diagnosis in Australia include greater awareness of ASD 

within health professions and the larger Australian community, and increased 

access to ASD diagnostic services (9). 

Difficulties autistic adults experience in 

adulthood 

Autism can be described as a heterogeneous condition, with each 

individual presenting varying levels of adaptive functioning (10). Despite 

improving levels of symptom severity by late adolescence, the majority of 

autistic individuals experience difficulties in achieving normative levels of 

adaptive functioning and are dependent on familial and formal support in 

adulthood (11-13). Existing comorbid developmental, medical or psychiatric 

conditions in later life significantly elevate the overall mortality odds in autistic 
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individuals 2.56-fold (14). In an Australian study, the main risk factor for 

increased mortality was poor mental health wellbeing, with increased 

prevalence of death resulting from suicide and self-harm (15). 

Autistic individuals face many challenges in negotiating the difficulties 

associated with the transition to adulthood, including navigating higher 

education, employment, independent living, and adult health services (16, 

17). Adulthood produces several uncertainties for autistic adults and their 

family members, given the loss of entitlement of structured education 

services and support (18), and increasing demands for managing life 

independently (13, 19). Services for autistic adults especially those without 

co-occurring intellectual disability consistently decline in adulthood, a juncture 

often described as a ‘service cliff’ due to the increasing effort required to 

access autism-specific support (20). 

Autistic adults’ challenges in transitioning to adulthood may be further 

complicated by several contextual shifts, including changes to established 

routines, decreasing opportunities for maintaining existing friendships and 

developing new friendships in new environments (21). Navigating these 

contextual shifts in social relationships can be challenging. This is evident in 

studies reporting autistic adults who experience significantly lower social 

participation and quality of life outcomes, resulting in elevated loneliness and 

social isolation (12, 22). Qualitative reports from autistic adults capture both 

their desires to engage socially and the challenges experienced with ‘fitting 

into’ different social environments, possibly due to difficulties understanding 

and recognising social cues (23). 

The social participation challenges autistic adults face may be partly 

attributed to social emotional difficulties (24). Previous research has found 

that competence in social emotional skills is a powerful predictor for 

successful social participation, promoting increased education and 

employment participation, as well as improved mental wellbeing (25-27). 

Social emotional skills are critical in everyday social interactions, providing 

crucial information of others’ mental states, including cues from facial 

expressions, body language, contextual cues and vocal prosody (28, 29). 



CHAPTER TWO 

 5 

Naturally, all of these details inform the appropriate behavioural responses in 

a given situation (30). 

Social emotional skills of autistic 

individuals 

In non-autistic development, infants begin to demonstrate social 

emotional skills through spontaneous facial gaze, reacting to happy and sad 

emotions by four to seven months (31, 32). By age 10, individuals typically 

achieve emotion recognition abilities comparable to adults, continuing their 

development in distinguishing emotion subtleties and complexities (33). By 

adulthood, non-autistic individuals should achieve proficient levels of emotion 

recognition, including demonstrating the ability to swiftly perceive both the 

prototypical and subtle emotions of others (34). 

A large body of research underpins the consensus that autistic adults 

experience difficulties in their emotion recognition skills (24, 35). A recent 

meta-analysis reported a large effect size for increased social emotional 

difficulties in autistic adults compared to their non-autistic peers (theory of 

mind [ToM], g = –1.09; emotion recognition, g = –0.80), suggesting that these 

difficulties in autism appear to persist into adulthood (36). While social 

emotional difficulties have been suggested as a hallmark in autism, questions 

remain as to the magnitude at which these persist later on, given the mixed 

research findings (35, 37). The conflicting social emotional findings in autism 

research may be influenced by variability in experimental manipulations (35). 

For example, some studies demonstrate comparable performance between 

autistic and non-autistic individuals in basic facial emotion recognition tasks 

(38), while others reported atypicalities for tasks involving negative (39) or 

complex emotions (35, 37). Additionally, several studies found no ToM 

difficulties in autistic individuals (40, 41), whereas others note the inverse, 

mainly during tasks assessing advanced ToM concepts (42-45).  

Several studies reported variation within the autistic group, with a 

proportion of individuals demonstrating an absence of social emotional 
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atypicalities (45-47). Demographic factors may, in part, explain some 

variability in social emotional skills in autism (37); for example, both verbal 

functioning and ASD symptom severity were found to be associated with the 

social emotional performance of autistic individuals (40, 48). Another study 

found a significant age correlation with recognising certain emotions, thus, 

suggesting autistic individuals have a delayed developmental trajectory of 

social emotional skill development rather than a universal deficit (49).  

Collectively, findings suggest autistic individuals have a heterogeneous 

social emotional profile, disputing the universal social emotional deficit 

paradigm in autism (37). Social emotional difficulties may be apparent in 

some autistic individuals (50), while others display subtle atypicalities in 

unstructured environments (51). A growing body of research further suggest 

that social emotional difficulties in autism may be underpinned by differences 

in processing between autistic and non-autistic individuals. While non-autistic 

individuals are generally characterised as being ‘proficient’ in social 

emotional skills, they demonstrate difficulties identifying autistic emotions and 

mental states (52, 53). Information transfer between autistic and non-autistic 

peers demonstrated less effectiveness compared to a group with autistic 

peers (54). The mismatch between autistic and non-autistic social emotional 

processing is often known as the ‘double empathy problem’ (55, 56). 

Reframing the universal social emotional deficit paradigm to social emotional 

differences provides important implications for the design of programs 

supporting the social emotional skills of autistic adults.   

Existing social emotional interventions in 

autism 

Social emotional interventions address the social communication 

difficulties autistic individuals face by providing strategies for improving ToM 

or understanding others’ thoughts, beliefs and emotional states (57). This 

includes interventions encompassing precursor social emotional domains, 

including explicit teaching of emotion recognition skills. Two main 

interventions have been utilised specifically for supporting the social 
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emotional skills of autistic individuals: facilitator-mediated and computer-

based approaches. 

Facilitator-mediated approaches 

Facilitator-mediated social emotional interventions are underpinned by 

a goal-orientated relationship, providing individualised learning and 

developmental support within a safe environment (58, 59). Social emotional 

interventions utilising facilitator-mediated approaches for autistic individuals 

are commonly conducted in individual or group environments (60-62). 

Techniques may involve didactic teaching of social ‘rules’ in different social 

settings, immediate feedback and reinforcement, role-playing and modelling 

(61). Facilitator-mediated approaches have previously demonstrated benefits 

in enhancing overall self-confidence and communication skills of autistic 

adults (63, 64). Within group environments, a recent meta-analysis reported 

promising evidence for facilitator-mediated approaches in improving the 

social skills of autistic individuals aged between five and 21, with an overall 

reported medium effect (g = 0.51). 

While facilitated-mediated approaches show promising results, these 

interventions often target multiple domains of social skills, decreasing the time 

allocated for social emotional learning (65, 66). Additionally, group-based 

approaches may not be universally appropriate for autistic individuals 

considering that it can be costly, time consuming, and practically challenging 

as individuals are required to be in the same geographical location (67). 

Further research is needed to explore alternative and more efficacious 

approaches to support the social emotional skills of autistic adults. 

Computer-based approaches 

Recent research has explored the utility of computer-based 

interventions (CBI) in ameliorating the social emotional difficulties of autistic 

individuals (68, 69). CBIs are delivered on various platforms, including 

desktop computers presenting interactive videos or pictures (70, 71), iPads 

(72), in collaborative learning environments (73), Kinect technology (74) and 
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embedded eye tracking (75). Autistic individuals often have an affinity for 

computer-based activities, with many engaging in computer-based tasks 

during their free time (76, 77). Computer-based social emotional 

interventions can be highly structured and presented in a manner aligning 

with the preferences of autistic adults, capitalising on their ability to 

systematise information (70) and their preference for visual learning content, 

including animated presentations or videos (70, 78). Tailoring content to 

match individual skill levels and including meaningful reward systems can 

increase motivation and engagement in CBI (69). Indeed, computer-based 

stimuli are often less intimidating for autistic individuals, lessening the social 

environmental demands and providing a safe learning environment to 

practise and learn complex concepts (79). From a resource perspective, the 

virtual nature of CBI increases accessibility and outreach, reducing or 

sometimes eliminating many of the environmental barriers associated with 

face-to-face interventions. CBI may also provide a more cost-effective option 

for delivering social emotional interventions in autism (80). Generally, 

technology-based approaches have demonstrated a medium effect (g = 0.47) 

in targeting the skills of autistic individuals—an effect size similar to a meta-

analytic review for social skills groups in autism (81). This suggests that CBI 

shows promising evidence for targeting the social emotional skills of autistic 

individuals (65, 69).  

While CBI demonstrated promising evidence for targeting the social 

emotional skills of autistic individuals (69, 81), few studies have directly 

assessed generalisation of acquired skills to everyday environments.  A 

previous meta-analysis examining the effect of CBI for autistic adults 

concluded that current CBI demonstrated limited evidence for supporting skill 

generalisation (81). Adopting the serious game framework was suggested as 

a useful approach for improving the generalisation of skills (82). CBI 

development underpinned by a serious game framework enables alignment 

between the intervention objectives and specific needs of the user (83). 

While there are several serious game frameworks available (83-85), the 

framework outlined by Whyte, Smyth (82) is the only autism-specific design 

framework that articulated principles for enhancing the motivational and skill 
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generalisation outcomes. Hence, this present thesis adopted the serious 

game framework by Whyte, Smyth (82) for further understanding the 

strategies for improving the generalisation outcomes of social emotional CBI 

for autistic individuals. 

Evaluation of social emotional 

interventions 

While previous studies yield promising evidence that supports the 

efficacy of social emotional interventions for autistic individuals, there is a 

lack of consistent methodology for evaluating these approaches (86, 87). A 

recent systematic review of outcome measures utilised in this field of 

research revealed that only seven assessments were consistently utilised in 

5% of the studies (88). This led to the conclusion that inconsistency in 

outcome measures may obstruct comparison between studies, and further 

prevent understanding of appropriate interventions for autistic individuals. 

Sensitive measurement frameworks are also crucial for preventing 

misidentification of the efficacy of interventions (87). Additionally, given the 

multidimensional nature of social skills, multimodal measurement frameworks 

aligning with the intervention targets are essential in understanding the true 

value of social emotional interventions for autistic adults (87, 89).  

 Although generalisation outcomes are regarded as critically important, 

there is a lack of consistency in measures for assessing the effects of social 

emotional CBI in generalising learnt skills to everyday interactions (57, 69).  

Of the studies available, the best frameworks examined the differential effect 

of social emotional interventions on the generalisation of outcomes (86). This 

includes outcomes measuring both the influence of CBI on directly targeted 

skills and their more far-reaching effect on social emotional skills to real-life 

social situations. Differentiating different levels of generalisation measures 

permits a more comprehensive evaluation of the genuine effects of social 

emotional interventions in improving the everyday functioning of autistic 

individuals. 
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This thesis delineates a tripartite system of classifying outcome 

measures, allowing for combined discussion and evaluation. Delineating a 

tripartite system for assessing the efficacy of social emotional interventions 

allows better assessment and evaluation of the degree of generalised 

learning, or differentiating the levels of skill application to different contexts 

(86, 90). The system includes close generalisation outcomes assessing the 

skills targeted within a social emotional intervention, judged in a format 

similar to that presented within the intervention. Second, measures of distant 

generalisation assessed targeted skills in a format substantially different to 

that presented in the intervention, most typically incorporating more 

ecologically valid stimuli reflecting naturalistic environments. Figure 1.1 

provides an example of both the close and distant generalisation 

assessments used in a previous study evaluating the efficacy of Mind 

Reading (70), a CBI containing a series of activities utilising videos of facial 

expressions. The close generalisation assessment presented stimuli of 

sample expressions shown against a white background closely reflecting the 

learning tasks presented within the Mind Reading software. In contrast, the 

distant generalisation measure presented stimuli cut from feature films, 

incorporating social interactions in a naturalistic context. Finally, 

transferability measurements evaluated the effect of social emotional 

interventions in transferring to non-targeted domains (86), including 

outcomes relating to autism symptomatology and global changes in social 

behaviour (91, 92). 

 

Figure 1.1. Examples of close and distant generalisation outcome measures 
used in a previous study evaluating the Mind Reading software. 

Source: Golan et al. (44), Golan and Baron-Cohen (62), Golan et al. (80). 
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A paucity of research has evaluated the efficacy of social emotional 

interventions for improving the generalisation of skills in this context, possibly 

due to the lack of standardised measures for assessing social emotional 

generalisation (57, 69). Due to the lack of generalisation measures available, 

the present thesis focused on investigating appropriate distant generalisation 

assessments. Evaluating the effect of social emotional interventions in 

improving distant generalisation skills is arguably critically important (93), 

considering that it is likely to reflect genuine improvements of targeted skills 

to beyond the intervention context.  

Increasingly, studies are exploring the utility of more naturalistic 

assessments incorporating videos of social interactions, in an attempt to 

understand their effect on more distal social emotional skills (43, 94). To 

date, there are six published, ecologically valid assessments specifically 

investigating the social emotional skills of autistic adolescents and adults. 

Table 1.1 presents a summary of these assessments. Most of these 

ecologically valid assessments demonstrate good convergent validity and 

sensitivity in distinguishing autistic and non-autistic adolescents and adults, 

with the autistic group exhibiting lower social emotional accuracy when 

viewing naturalistic social scenes. Existing ecological valid assessments 

draw footage from either television series or feature movies (70, 95, 96), with 

the exception of three outcome measures taken from customised scripts and 

footage (43, 94, 97). The latter are regarded as more ecologically valid 

considering they are purposefully designed to minimise distractions, over-

dramatisation of interactions and other character-specific differences (94). 
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Table 1.1. Ecologically valid assessments for social emotional processing in autistic individuals 

Author 
(Year) 

Participants Test Stimuli Social emotional accuracy 
findings 

Psychometric properties 

Autism Non-autistic 
n (male/ 
female) 

Mean 
age 
(SD) 

n (male/ 
female) 

Mean 
age 
(SD) 

Barnes 
et al. 
(95) 

28 
(14/14) 

30.29 
(7.78) 

28 
(14/14) 

30.21 
(6.98) 

Moral 
Dilemmas 
Film Task 

Four video clips 
from the television 
show House, 
featuring two 
interacting 
characters in each 
clip. Video clips 
ranged from 30 
seconds to two 
minutes in length. 
Participants were 
given five minutes 
to describe in 
writing the 
happenings of the 
video clip. 

 Autistic < non-autistic 
on length of narratives 
(p < 0.01) and mental 
states to film 
characters (p = 0.01). 

 Autistic individuals 
had greater bias 
towards describing 
objects (p = 0.01). 

 Autistic = non-autistic 
on demonstrating 
complex mentalising 
abilities (p = 0.09). 

 Inter-rater reliability: 
ICC = 0.93–1.0. 

 Second-order ToM: 
Cohen’s k 
reliability = 0.86. 

 Within the autistic group, 
verbal IQ correlated with 
increased mental state 
terms (r = 0.500, 
p = 0.01), and number of 
characters attributed to 
mental states (r = 0.56, 
p < 0.01). 

 No significant correlation 
between EQ and number 
of mental state terms 
(r = –0.01, p = 0.98) in the 
autistic group. 

Golan et 
al. (50) 

22 
(17/5) 

29.0 
(9.8) 

22 
(18/4) 

25.4 
(9.6) 

Reading the 
Mind in 
Films Task 

Twenty two video 
clips taken from 
feature films. Four 
forced, multi-choice 
questions targeted 
complex emotion 
recognition. A 
specific character 
identified prior to 
watching was 
chosen on whom 

 Autistic < non-autistic 
in recognising 
complex emotions 
(p < 0.01). 

 Discriminant validity: 
90.9% accuracy in 
classifying autistic and 
non-autistic adults. 

 Verbal IQ positively 
correlated with task 
scores (r = 0.48, 
p < 0.01). 
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Author 
(Year) 

Participants Test Stimuli Social emotional accuracy 
findings 

Psychometric properties 

Autism Non-autistic 
n (male/ 
female) 

Mean 
age 
(SD) 

n (male/ 
female) 

Mean 
age 
(SD) 

participants judged 
their mental state. 

 Task scores negatively 
correlated with AQ scores 
(r = –0.51, p < 0.01). 

 Task scores positively 
correlated with facial 
emotions (r = 0.63, 
p < 0.01) and vocal 
prosody (r = 0.62, 
p < 0.01). 

Heavey 
et al. 
(96) 

16 
(15/1) 

34.7 
(9.5) 

15 
(15/0) 

30.7 
(8.1) 

The 
Awkward 
Moments 
Test 

Eight video clips 
from feature films 
or local 
advertisements. 
Each film was 
preceded with a 
mental state and a 
control question. 
Participants had to 
identify the emotion 
of the chosen 
character at the 
end of the scene. 

 Autistic < non-autistic 
on recognising mental 
state (p < 0.01). 

 No differences in 
response for time 
observed between 
groups. 

 Autistic < non-autistic 
on understanding 
characters’ intentions 
(p < 0.01). 

 Inter-rater reliability: 
ICC = 0.99. 

 IQ not significantly 
correlated with ToM 
measures in the autistic 
group. 

 Autistic performance on 
the task was not 
significantly correlated 
with the SST (r =0.48). 

Mathers
ul et al. 
(43) 

40 
(31/9) 

37.2 
(16.2) 

33 
(24/9) 

41.7 
(17.2) 

The 
Awareness 
of Social 
Inference 
Test 

Test contained 
three subtests. 
Subtest 1 assessed 
basic emotion 
perception, and 
Subtests 2 and 3 
targeted complex 
emotions and ToM. 
Subtest 2 

 Autistic < non-autistic 
on accurately 
distinguishing 
sincerity and sarcasm 
(p = 0.01). 

 Autistic < non-autistic 
on accurately 
depicting sarcasm 

 Test–retest reliability: 
0.74–0.88. 

 Construct validity: 
Positively correlated with 
second-order ToM 
measures (r = 0.68) and 
emotion perception 
(r = 0.45). 
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Author 
(Year) 

Participants Test Stimuli Social emotional accuracy 
findings 

Psychometric properties 

Autism Non-autistic 
n (male/ 
female) 

Mean 
age 
(SD) 

n (male/ 
female) 

Mean 
age 
(SD) 

(sincere/indirect) 
contains 15 video 
clips of an 
ambiguous 
interaction between 
two characters. 
Subtest 3 
(sarcasm/lies/dece
ption) contains 16 
video clips of 
indirect 
conversations. 

versus deception 
(p < 0.01). 

 Cognitive empathy on EQ 
measure was a significant 
contributor for the ‘think’ 
(p = 0.02), ‘do’ (p = 0.05) 
and ‘say’ (p = 0.04) 
probes. 

Müller et 
al. (97) 

33 
(27/6) 

15.6 
(1.9) 

23 
(14/9) 

16.3 
(2.4) 

Movie for 
the 
Assessment 
of Social 
Cognition 

A 15-minute video 
presenting four 
characters 
conversing at a 
dinner party. The 
video is paused at 
43 different time 
points, whereby 
participants 
responded to four 
multi-choice 
questions relating 
to the characters’ 
mental state. 

 Autistic < non-autistic 
on recognising mental 
state (p < 0.01). 

 No significant group 
differences in fixation 
duration towards the 
eyes (p = 0.22). 

 Autistic < non-autistic 
on pupil dilation 
(p = 0.02). 

 Internal consistency: 
Cronbach’s alpha = 0.84. 

 Split-half reliability 
(r = 0.74, p < 0.01). 

 Convergent validity 
significantly correlated 
with RMET (r = 0.51, 
p < 0. 01), SRS (r = –
0.49, p < 0.01) and EQ 
(r = 0.53, p = 0.01). 

 Discriminant validity: No 
significant associations 
with IQ (r = 0.24, p = 0.07) 
and age (r = 0.18, 
p = 0.19). No correlations 
with ADOS (r = 0.15, 
p = 0.39) and ADI 
(r = 0.04, p = 0.83). 



CHAPTER TWO 

15 

Author 
(Year) 

Participants Test Stimuli Social emotional accuracy 
findings 

Psychometric properties 

Autism Non-autistic 
n (male/ 
female) 

Mean 
age 
(SD) 

n (male/ 
female) 

Mean 
age 
(SD) 

Murray 
et al. 
(94) 

20 
(20/0) 

30.60 
(6.52) 

20 
(19/1) 

30.65 
(6.27) 

Strange 
Stories 
Films Task 

Twelve 
experimental films 
and three control 
clips relating to 
scenarios to assess 
intention attribution. 
Task contains three 
questions 
assessing intention, 
interaction and 
memory. Questions 
refer to the last 
speaking character 
and final utterance 
of the film clip. 

 Autistic < non-autistic 
on intention accuracy 
(p < 0.01) and 
interaction (p < 0.01). 

 Autistic = non-autistic 
on mental state 
language scores 
(p = 0.13) and 
memory questions 
(p = 0.14). 

 Convergent validity: 
Intention scores 
correlated with SST 
(r = 0.61, p = 0.01). No 
significant correlation on 
mental state language 
scores and SST 
(r < 0.40). Intention 
accuracy was not 
correlated with RMET 
(r < 0.40). 

 No significant 
associations between 
intention accuracy or 
interaction scores on ADI-
R reciprocal interaction 
and communication 
(r < 0.40) and AQ scores 
(r < 0.40) in the autistic 
group. 

 Intention mental state 
language was marginally 
significantly negatively 
correlated with ADIR-R 
communication domain 
(r = –0.47, p = 0.05). 

ADIR-R: Autism Diagnostic Interview (Revised); ADOS: Autism Diagnostic Observation Schedule; AQ: Autism Quotient; EQ: Empathy Quotient; ICC: 
intra-class coefficient; IQ: Intelligence Quotient; RMET: Reading the Mind in Eyes Test; SRS: Social Responsiveness Scale; SST: Strange Stories 
Test; ToM: Theory of Mind. 
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Limitations of current social emotional 

interventions 

Paucity of interventions targeting autistic 
adults 

Although existing social emotional interventions demonstrate promise, a 

paucity of research has evaluated the efficacy of these approaches with 

autistic adults. A recent meta-analysis examining the value of social 

emotional interventions found that only 9% (two of 22 studies) included 

autistic adults aged 18 and above (57). The paucity of interventions targeting 

adults suggests there is inadequate understanding of the most appropriate 

approaches addressing autistic adults’ social emotional skills (98, 99). Given 

that diagnostic trends over recent decades has seen an unprecedented 

number of young people entering adulthood with an ASD diagnosis, there is 

a clear need for interventions that are age appropriate and specifically 

address the needs of autistic adults (100).  

Inconsistent social emotional measurement 
frameworks 

While understanding the effect of social emotional CBI on everyday 

social skills is clearly important for judging their efficacy (65), there is limited 

research examining their ability to influence outcomes (69).  The efficacy of 

these interventions can only be understood by employing carefully 

constructed measurement frameworks that assess both close and distant 

outcomes (70). At present, only two studies have assessed both close and 

distant generalisation efficacy of social emotional CBI (70, 90), while a large 

majority only focus on close generalisation outcomes (71, 101, 102). Studies 

judging both close and distant outcomes reported inconsistent results 

between measures (70, 90). Specifically, while CBI significantly improved the 

close generalisation skills of autistic individuals, no concomitant improvement 
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was observed in distant generalisation social emotional skills. Given these 

inconsistencies, measurement frameworks assessing the two are crucial for 

evaluating the genuine effect of social emotional interventions in generalising 

learnt skills to real-world social interactions. 

 There is equally limited understanding on the acceptability of social 

emotional CBI, considering the paucity of evaluation studies investigating the 

experiences of autistic adults during these interventions (103). Existing studies 

adopt superficial qualitative methods for examining the efficacy of social 

emotional CBI, mainly reporting overall satisfaction levels (86, 104) or listing 

the most enjoyable activities within the intervention (105). Taken together, the 

paucity of both quantitative and qualitative measures may impede 

understanding of social emotional CBI in generating meaningful outcomes for 

autistic adults in their everyday social interactions. 

Varied intervention delivery 

Despite the exponential increase in social emotional CBI for autistic 

individuals over the years (68), a variety of intervention methods have been 

implemented, limiting direct comparisons between studies. Some CBIs are 

combined with facilitator-mediated approaches, including receiving support 

from a tutor (70, 106) or integration into group programs (91, 107). Most 

existing social emotional CBIs, with or without facilitator-mediated 

approaches, have been compared to an inactive control group; hence, the 

relative efficacy between these and computer-based modalities in targeting 

the social emotional skills of autistic adults remains unclear. To date, only 

two studies have explored the utility of combining both approaches to 

enhance social emotional outcomes, and directly compared this to a social 

skills group (70, 91). Results demonstrate promising evidence of combining 

facilitator- and computer-based approaches, with greater improvements 

observed when merging the both approaches in distant social emotional 

outcomes. Further research is warranted to understand their utility for 

improving in autistic adults the generalisation of social emotional skills to 

naturalistic environments. 
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Limited engagement in computer-based 
interventions 

Although there is evidence that autistic individuals enjoy computer-

based approaches, significant attrition and compliance have been observed 

in response to some CBIs (70, 76, 108).  This indicates that only cursory 

attention has been paid to strategies aiming to engage and sustain the 

interest of autistic individuals. Currently available CBI targeting the social 

emotional skills of autistic adults have largely relied on rote learning 

approaches for training emotions, including rewarding participants for 

correctly identifying emotions in stimuli presenting static or dynamic faces 

(70, 109). This approach may not be universally appropriate for autistic adults 

given its simplicity—and possibly influencing their motivation to persist with 

the intervention. Recent advancements in CBI have incorporated features 

likely to improve the motivational value of learning content, including applying 

learnt skills to simulated real-life environments (110), and incorporating 

motivating narratives (107) or interactive games (78). Further studies 

investigating the most salient features for improving engagement levels of 

autistic adults in social emotional interventions are required. 

Aim of the thesis 

Given that emerging literature recommends using both facilitator-

mediated and computer-based approaches for improving the generalisation 

of social emotional skills (69), the overarching aim of this thesis was to 

develop a facilitator-mediated social emotional program paired with a CBI, 

and evaluate the feasibility of these two approaches in targeting individuals’ 

social emotional skills. The thesis addresses gaps in the literature by first 

investigating age-appropriate social emotional content for autistic adults, 

specifically factors for improving the engagement and generalisation of skills. 

Additionally, the second objective was to develop a suitable measurement 

framework for evaluating the efficacy of social emotional interventions in 
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facilitating the generalised learning of autistic adults to naturalistic social 

environments. 

Thesis structure 

Developing interventions encompasses multiple complex interacting 

components, including issues in methodology, standardisation, practicality 

and applicability to the broader population (111). Given the complexities of 

intervention development, the Medical Research Council (MRC) framework 

(111) was adopted in this project and provided a structured process for 

guiding the development of a social emotional program for autistic adults. 

The MRC framework outlines four phases for intervention development and 

evaluation; development, feasibility, evaluation and implementation. Given 

that the novel social emotional program was in the initial development phase, 

the first two phases outlined in the MRC framework are discussed in this 

thesis. The elements outlined in the development and feasibility phases are 

shown in Figure 1.2. 

 

Figure 1.2. Elements outlined in the development and feasibility phases of the 
MRC framework. 

Source: Craig et al. (100). 
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The thesis has two traditional chapters. Chapter 1 provides an 

introduction and Chapter 8 discusses and concludes the findings. The middle 

sections of the thesis constitute one bridging chapter and five individual 

studies presented as peer-reviewed journal manuscripts; these explore the 

three phases of the thesis, scoping the problem, development and feasibility. 

Figure 1.3 provides an overview of the overall thesis structure. Various 

methods were adopted to address the thesis objectives, as presented in 

Table 1.2. 
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Figure 1.3. Overall structure of the thesis project. 
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Phase 1: Scoping the problem 

Phase 1 of this thesis constitutes a systematic review and meta-

analysis that aims to review the existing evidence and identify the active 

mechanisms driving social emotional intervention efficacy. The results are 

discussed in detail in Chapter 2. These aim to: 

 review the literature pertaining to social emotional CBI for 

autistic individuals 

 systematically evaluate the effect of serious game design 

principles on remediating the social emotional difficulties of 

autistic individuals. 

This review introduced the use of serious game design principles (82) as 

a framework for improving the development of CBIs for autistic individuals. 

Chapter 2 provides a contemporary review of the design quality of CBIs 

specifically targeting social emotional skills. A meta-analysis evaluated the 

moderating influence of integrating serious game principles to improve the 

generalisation of individuals’ acquired skills across settings beyond the 

intervention environment. This paper contributes to the overall thesis by 

operationalising the serious game framework, examining the effect of serious 

game design in enhancing the effect of such CBIs for autistic individuals, and 

by highlighting the importance of considering close and distant outcome 

measures. 

Paper 1: Published in Research in Autism Spectrum Disorders; impact 

factor 2.907. 

Tang, J. S. Y., Chen, N. T. M., Falkmer, M., Bӧlte, S., & Girdler, S. (2019). A 

systematic review and meta-analysis of social emotional computer 

based interventions for autistic individuals using the serious game 

framework. Research in Autism Spectrum Disorders, Advance online 

publication. https://doi.org/10.1016/j.rasd.2019.101412 

https://doi.org/10.1016/j.rasd.2019.101412
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Phase 2: Development 

Phase 2 described the development process guided by the MRC 

framework (111), exploring two objectives. The first aimed to explore the 

fundamental social emotional content specifically for autistic adults, utilising 

community consultation methods. This included a focus group study (Chapter 

3, Paper 2) aiming to obtain stakeholder perspectives on suitable design 

features and content for a potential social emotional intervention. Views of 

autistic youth, health professionals and educators were sought and outlined 

based on the serious game framework (82). Paper 2 contributes to the 

overall thesis by understanding the key features in social emotional 

interventions for autistic adults through a community consultation approach, 

enabling alignment between the intervention features with the preferences 

and priorities of the autistic community. 

Paper 2: Published in Journal of Autism and Developmental Disorders; 

impact factor 2.786. 

Tang, J. S. Y., Falkmer, M., Chen, N. T. M., Bӧlte, S., & Girdler, S. (2018). 

Designing a serious game for youth with ASD: Perspectives from end-

users and professionals. Journal of Autism and Developmental 

Disorders, 49(3), 978-995. https://doi.org/10.1007/s10803-018-3801-9 

 

The second objective of Phase 2 was to inform a suitable measurement 

framework for evaluating the generalisation of social emotional skills in 

response to an intervention. Given that eye-tracking technologies were 

discussed as a useful tool for broadening the social emotional assessment 

paradigm, Chapter 4 first provides an overview of eye-tracking measurements 

and eye-tracking literature examining the visual social attention of autistic 

individuals. The subsequent chapters investigate two ecologically valid social 

emotional assessments, the Reading the Mind in Films Test (RMFT) (Chapter 

5, Paper 3) and the Movie for the Assessment of Social Cognition (MASC) 

instrument (Chapter 6, Paper 4) using case control methodology. The 

objectives of these studies were to: 

https://doi.org/10.1007/s10803-018-3801-9
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 compare the performance accuracy of autistic and non-autistic 

adults in recognising the complex emotional concepts 

presented in social scenes 

 compare, using an eye-tracking methodology, the visual 

processing mechanisms of autistic and non-autistic adults in 

recognising complex emotional concepts presented in social 

scenes. 

The first case control study (Chapter 5, Paper 3) introduced the first 

ecological social emotional assessment, the RMFT, as a potential outcome 

measure for assessing the emotion recognition skills of autistic adults. Chapter 

5 contributes to the overall thesis by determining whether this assessment can 

distinguish between autistic and non-autistic adults. 

Paper 3: Published in Journal of Autism and Developmental Disorders; 

impact factor 2.786. 

Tang, J. S. Y., Chen, N. T. M., Falkmer, M., Bölte, S., & Girdler, S. (2019). 

Atypical visual processing but comparable levels of emotion 

recognition in adults with autism during the processing of social 

scenes. Journal of Autism and Developmental Disorders, 49(10), 

4009-4018. https://doi.org/10.1007/s10803-019-04104-y 

 

Given that the results reported in Chapter 5 reveal that the RMFT did not 

to distinguish between autistic and non-autistic adults, a second case control 

study (Chapter 6, Paper 4) introduced a second ecologically valid outcome 

measure, known as MASC. This chapter contributes to the overall thesis by 

confirming its ability to distinguish between autistic and non-autistic adults, 

suggesting MASC as a more suitable distant generalisation outcome measure 

for evaluating social emotional interventions. 

Paper 4: Manuscript submitted for publication. 

Tang, J. S. Y., Chen, N. T. M., Falkmer, M., Bӧlte, S., Black, M. H. & Girdler, 

S. (2020). Naturalistic social cognition performance and visual 

scanning in autistic adults. Manuscript submitted for publication. 
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Phase 3: Feasibility 

Phase 3 (Chapter 7, Paper 5) describes the development process and 

feasibility evaluation of a facilitator-mediated social emotional program for 

autistic adults. Known as MindChipTM, this program was developed for 

implementation in parallel with an existing emotion recognition CBI, the Mind 

Reading program. Chapter 7 first summarises the results obtained from 

Phase 2 (Chapters 3 to 6) of this thesis and discusses the four theoretical 

underpinnings of the MindChip program: self-efficacy (102), self-

management (103, 104), social development theories (105) and person-

centred practice (106). Piloting of the MindChip program was undertaken to 

evaluate its feasibility and acceptability in addressing the social emotional 

skills of autistic adults. Results include suggestions for improving the 

MindChip program and CBIs targeting autistic adults. Paper 5 contributes to 

the thesis by describing the development process of MindChip, and provides 

outlined suggestions for its improvement. 

Paper 5: Manuscript accepted for publication with minor revisions in 

Journal of Autism and Developmental Disorders; impact factor 2.786. 

Tang, J. S. Y., Falkmer, M., Chen, N. T. M., Bӧlte, S., & Girdler, S. (2020). 

Development and feasibility of MindChipTM: A social emotional 

telehealth intervention for autistic adults. Journal of Autism and 

Developmental Disorders. Advance online publication. 

https://doi.org/10.1007/s10803-020-04592-3 

General discussion 

Chapter 8 provides a general discussion that synthesises and 

summarises the research findings. Included in the chapter is a critical review 

of the contributions, limitations and recommendations for future research. 

The chapter contributes to the overall thesis by discussing the effect of 

utilising an individualised approach to improve the generalisation of social 

emotional skills among autistic adults.

https://doi.org/10.1007/s10803-020-04592-3
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Table 1.2. Summary of research methods in individual journal manuscripts 

Aspect Paper 1 Paper 2 Paper 3 Paper 4 Paper 5 
Design Systematic review 

and meta-analysis. 
Focus group design. Case control study. Case control study. Development and 

pilot study. 
Description Systematic review 

describing and 
implementing serious 
game principles in 
existing social 
emotional CBI in 
autism. 

Exploration of 
stakeholders’ 
perspectives on 
suitable design 
features of a social 
emotional intervention 
for autistic youth. 

Compare the emotion 
recognition, and 
behavioural and 
perceptual 
performance of 
autistic and non-
autistic adults using 
the RMFT. 

Compare the emotion 
recognition, and 
behavioural and 
perceptual 
performance of 
autistic and non-
autistic adults using 
MASC. 

Described the 
development and 
piloting of the 
MindChip 
intervention. 

Sample k = 34 experimental 
studies evaluating 
social emotional CBIs 
for autistic individuals; 
k = 18 control 
experimental studies 
retrieved for meta-
analysis. 

Autistic youth, n = 11; 
health professionals 
and educators, 
n = 11. 

Autistic adults, n = 23; 
non-autistic adults, 
n = 25. 

Autistic adults, n = 25; 
non-autistic adults, 
n = 25. 

Autistic adults, n = 25, 
randomly allocated to 
(1) MindChip and CBI 
group (n = 11) and (2) 
CBI only group 
(n = 14). 

Data analysis Narrative synthesis of 
serious game design 
features and meta-
analysis. 

Content and 
framework analysis. 

Independent t-test, 
Chi squared test, one-
way and repeated 
measures ANOVA. 

Kolmogorov–Smirnov 
test, Mann–Whitney U 
test, independent t-
test, Chi-squared test, 
one-way and 
repeated measures 
ANOVA, Pearson’s 
and Spearman’s 
correlation, ROC 
Analysis 

Kolmogorov–Smirnov 
test, independent t-
tests, Chi-squared 
test, repeated 
measures ANOVA, 
content analysis. 

ANOVA: analysis of variance; CBI: computer-based intervention; MASC: Movie for the Assessment of Social Cognition; RMFT: Reading the Mind in 
Films Test; ROC: Receiver operating characteristic.
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based interventions for autistic individuals using the serious game 
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Preface 

Chapter 2 presents the ‘scoping the problem’ phase of this thesis, 

aiming to review the existing evidence relating to social emotional 

interventions and identify the active mechanisms underlying intervention 

efficacy. Given the promising evidence of CBI for autistic individuals, a 

systematic review was conducted aiming to synthesise the features of social 

emotional CBI and examine, via meta-analysis the efficacy of these 

interventions for autistic individuals. In synthesising the intervention features, 

the serious game framework by Whyte et al. (2015) was adopted, 

summarising the five key guiding design principles for improving the 

engagement and generalisation of learnt skills for autistic individuals. An 

assessment tool was developed to quantify the application of serious game 

design into social emotional CBI. To systematically evaluate the differential 

impact of social emotional CBI on generalising learnt skills, the review 

delineated a tripartite measurement system of outcomes evaluating close, 

distant and transferability of skills. Meta-analyses were conducted to examine 

the potential moderating impact of serious game application in improving CBI 

efficacy for autistic individuals. 
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Figure 2.1. Thesis structure Chapter 2. 
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emotional interventions for autistic 

adults 

This chapter presents a manuscript that has been published in Journal 

of Autism and Developmental Disorders, impact factor 2.786: 

Tang, J. S. Y., Falkmer, M., Chen, N. T. M., Bӧlte, S., & Girdler, S. (2018). 

Designing a serious game for youth with ASD: Perspectives from end-

users and professionals. Journal of Autism and Developmental 
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Preface 

Findings from Chapter 2 highlighted varying intervention applications for 

supporting the social emotional skills of autistic adults, providing the rationale 

to explore suitable intervention features for supporting the social emotional 

understanding of autistic adults. Chapter 3 is the first study in Phase 2: 

Development of this thesis, aiming to identify the fundamental social 

emotional learning content from the perspectives of autistic individuals, and 

professionals in autism. Given that Chapter 2 provided empirical evidence of 

serious game application in improving the distant generalisation and 

transferability outcomes of autistic individuals, the views of autistic individuals 

and professionals were mapped against the serious game design principles. 

While the focus of Chapter 3 findings were framed under serious game 

principles, the results provided helpful recommendations that are easily 

applicable for other interventions modalities targeting the social emotional 

skills of autistic adults. 
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Figure 3.1. Thesis structure Chapter 3. 
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Chapter 4 : Introduction to eye-
tracking methodology and visual 

attention in autism 
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Interim Summary and Preface 

The meta-analysis in Chapter 2 sought to examine the potential 

impact of serious game design (1) in enhancing the effect of social emotional 

CBI for autistic individuals. The meta-analytic findings revealed a moderating 

influence of serious game design principles in targeting social emotional 

outcomes. More specifically, greater serious game application was 

associated with improvements in distant generalisation and transferability 

outcomes. Since generalising skills to real world context is an integral 

outcome for social emotional interventions (2), the meta-analytic findings 

bolster the relevance of implementing serious game design principles in the 

development of social emotional CBI for autistic individuals.  

Given the empirical evidence of serious game application in improving 

social emotional generalisation outcomes, Chapter 3 aimed to obtain 

perspectives from key stakeholders regarding the application of the design 

principles of the serious game framework for a social emotional CBI for 

autistic adults. Autistic youth and autism professionals outlined key 

recommendations to practically apply the five serious game principles 

outlined by Whyte, Smyth (1). While the findings of Chapter 3 reiterated the 

value of applying the serious game framework, the autistic youth and autism 

professionals emphasised the importance of embedding explicit strategies to 

support better generalisation of skills to everyday environments. They 

provided several suggestions to integrate naturalistic elements within the 

CBI, and further recommended implementing mentoring components to 

implicitly promote better generalisation of skills. Embedding mentoring 

approaches have been shown to strengthen opportunities for autistic 

individuals in generalising learnt skills beyond the intervention environment 

(3, 4).  

Taken together, the findings from Chapter 2 and 3 highlighted two key 

strategies for facilitating the generalisation outcomes of social emotional CBI, 

mainly embedding serious game design features and facilitator mediated 

approaches. Given the paucity of social emotional interventions targeting 

autistic adults (2), the present thesis adopted an incremental approach to 
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understanding the key strategies for facilitating social emotional 

generalisation outcomes. Specifically, the present thesis focused on 

developing facilitator mediated components and evaluated the utility of 

embedding this approach with an existing social emotional CBI for autistic 

adults. The review presented in Chapter 2 found that only three social 

emotional CBI were evaluated with autistic adults, representing 21% of the 

studies included in the review. Amongst the three social emotional CBI, the 

Mind Reading program (4) was selected as the most appropriate CBI to be 

used in conjunction with a facilitator mediated approach given that it was the 

most recent and only commercially available CBI for autistic adults.  
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Introduction to eye-tracking 

The visuo-oculomotor system is a complex neural mechanism for 

gathering and processing visual information from the external environment 

(1). High acuity visual information is restricted to a small visual field, a region 

also known as the central foveal vision (2). This region is approximately 2o in 

diameter and encompasses only 1/4000th of the retina (3). Visual resolution 

rapidly diminishes outside of the fovea (2). To acquire detailed visual 

information, the eyes compensate by continuously relocating the fovea to 

new locations approximately three times per second (4). Given the rapidness 

of these movements, these processes often occur unconsciously. Therefore, 

eye movements represent an active behavioural strategy for acquiring 

relevant visual information, providing insights into the visual and cognitive 

processing of the individual (5). 

Eye-tracking technology is a nonintrusive system for measuring eye 

movements, providing useful insights into the direction of visual attention 

during the processing of social information (6, 7). Eye-tracking typically records 

both saccades and fixations, resulting in a visual pattern defined as a scan 

path (8). Saccades are defined as ballistic eye movements, and constantly 

redirect the fovea to areas of interest (9). Saccadic eye movements occur at 

high velocities, limiting visual sensitivity and suppressing the acquisition of 

visual information (10, 11). Analysing shifts in saccadic movements provides 

insights into the reallocating of perceptual attention (12). Fixations describe 

gaze maintenance in relatively stable position, typically for approximately 200-

400 milliseconds (9, 13). During fixations, the foveal vision is activated, 

allowing detailed processing of visual information (4), providing insights into 

overt visual attention (14, 15). 

Eye-tracking measurements are commonly categorised into temporal, 

spatial, and count scales (16, 17). Temporal scales provide information relating 

to the duration of visual processing, including total time spent on specific 

regions. Longer fixation duration typically indicates higher levels of 

engagement and a level of interest towards the visual information (18). Spatial 
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scales relate to measurements of space, including distance between saccades 

and scan path patterns, providing insights into patterns of viewing visual 

information (18). Count scales describe the frequency of fixations, providing 

information about the significance of the targeted location. Fixation counts are 

reported to be closely associated with fixation duration measures. Given that 

fixations indicate detailed visual information processing (4), temporal eye 

tracking measurements, specifically fixation duration outcomes were reported 

in this thesis. 

Visual social attention in autism 

Visual social attention refers to preferential orientation and attention to 

people, including faces and eye regions (19, 20), and more broadly regarded 

as a gateway for processing social emotional information (15). Given this, 

emergent research is implementing eye tracking based methods to gain 

further understanding into the mechanisms underlying the social emotional 

processing difficulties of many autistic individuals (21, 22). A wide variety of 

experimental paradigms have been employed in investigating the visual 

social attention of autistic individuals, including paradigms measuring gaze 

cueing, change detection, attention shifting, and eye movements (23, 24). 

Classic paradigms of visual social attention are largely underpinned by 

measures of accuracy or response time measurements (25). However, 

restricting attentional measurements to keyboard responses are likely 

insufficient in enabling understanding of the dynamic complexities of social 

attentional processes. Paradigms such as eye tracking are more likely to 

support a more sophisticated and nuanced understanding of autistic 

individuals behavioural patterns and abilities in processing social information 

(22). 

To date, eye-tracking studies for exploring social attention in autism have 

largely employed stimuli presenting naturalistic static images or dynamic social 

interactions with or without audio input (23). Studies using static stimuli 

commonly report inconsistent findings, with some reporting autistic individuals 

as demonstrating reduced gaze to the eye regions of the face (26, 27), while 
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others report no group differences between autistic and non-autistic individuals 

(28, 29). Reduced ecological validity of static stimuli is discussed as one factor 

potentially contributing to these inconsistent findings (21). Dynamic stimuli 

depicting ecologically valid social interactions have demonstrated higher 

sensitivity in eliciting differences in social emotional performance (21, 30). 

However, a previous review revealed a paucity of research examining the 

visual social attention of autistic adults, finding only three studies employing 

dynamic stimuli with naturalistic social interactions (22). This rationale 

underpinned the choice of dynamic ecologically valid social emotional 

assessments for investigating the social emotional performance of autistic 

adults in the studies presented in this thesis. 

Previous eye-tracking reviews examining social attention have reported 

that autistic individuals are more inclined to avoid socially salient areas, fixating 

less on the faces during the processing of social emotional scenes (22, 31). 

Avoidance of socially salient regions appear to be increasingly prominent 

during stimuli with higher social content, suggesting that the number of 

characters in a scene may impact on the social attentional processes of autistic 

individuals (31). Fine grain analysis of facial regions revealed that autistic 

adults typically demonstrate reduced eye fixation duration (32, 33). Preferential 

mouth gaze findings are less consistent, with studies reporting both presence 

and absence of this phenomenon in autistic adults (32-34). While present eye 

tracking studies provide insights into the social attention in autism, a paucity of 

research have directly utilised eye tracking measures in conjuction with an 

explicit social emotional measure.  

In light of previous research, the present thesis sought to leverage eye-

tracking methods for assessing the altered social emotional processing of 

autistic individuals. The following two chapters of this thesis present two 

experimental tasks aiming to gain a better understanding of social emotional 

processing in autistic adults. Both tasks combined measures of social 

emotional performance with eye-tracking assessment, allowing for concurrent 

examination of strategies autistic adults employ during processing of social 

emotional information and their ability to accurately comprehend such 

information. More specifically, Chapter 5 and 6 firstly aimed to determine 
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whether altered gaze patterns may underlie the social emotional processing 

difficulties in autism. The eye tracking results informed the usefulness of 

targeting eye gaze patterns for a social emotional intervention for autistic 

adults. Secondly, the following two chapters investigated two different 

ecologically valid assessments, informing the selection of suitable distant 

generalisation measures for evaluating social emotional interventions for 

autistic adults. 
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Chapter 5 : Emotion recognition 
performance of autistic and non-

autistic adults on the Reading the Mind 
in Films Test 

This chapter presents a manuscript that has been published in Journal 

of Autism and Developmental Disorders, impact factor 2.786: 

Tang, J. S. Y., Chen, N. T. M., Falkmer, M., Bölte, S., & Girdler, S. (2019). 

Atypical visual processing but comparable levels of emotion 

recognition in adults with autism during the processing of social 

scenes. Journal of Autism and Developmental Disorders, 49(10), 

4009–4018. https://doi.org/10.1007/s10803-019-04104-y 
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Preface 

Ecologically valid assessments incorporate audiovisual vignettes 

closely representing the dynamic complexities of real life social 

environments. These assessments regarded as sensitive to predicting real 

world social functioning, hence proposed as potentially suitable as a distant 

generalisation outcome measure for evaluating social emotional interventions 

targeting autistic adults. Chapter 5 of this thesis examined the potential of the 

Reading the Mind in Films test as a distant generalisation outcome measure 

for evaluating social emotional interventions for autistic adults. The study 

further investigated the visual search strategies of autistic adults while 

processing the social emotional scenes in the Reading the Mind in Films test. 
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Figure 5.1. Thesis structure Chapter 5. 
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Chapter 6 : Social cognition 
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autistic adults on the Movie for the 
Assessment of Social Cognition 
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Preface 

Findings from Chapter 5 concluded no significant differences in RMFT 

accuracy performance between autistic and non-autistic adults. The results 

indicate that this assessment may not be a suitable ecologically valid 

assessment for detecting social emotional changes in response to an 

intervention. Given the findings from Chapter 5, Chapter 6 investigated 

another ecologically valid assessment, the MASC as a potential distant 

generalisation measure for this thesis. Chapter 6 aimed to compare the 

social emotional performance and visual search strategies of autistic and 

non-autistic adults on the MASC. 
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Figure 6.1. Thesis structure Chapter 6. 
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Naturalistic social cognition performance 

and visual scanning in autistic adults 

Abstract 

The Movie for the Assessment of Social Cognition (MASC) utilises 

dynamic naturalistic stimuli for evaluating broader social cognition 

performance. In this study, the English multiple choice version of the MASC 

was administered with eye tracking, investigating the social cognition skills of 

25 autistic adults and 25 non-autistic adults matched for age and intellectual 

functioning. Autistic adults demonstrated more social cognition difficulties, 

fewer head fixations and more fixations towards non-social aspects of the 

MASC compared to the non-autistic group. Fixations to core facial regions, 

including the eyes, nose and mouth did not differ between groups. ROC 

analysis revealed that the MASC was more sensitive social cognition 

measure compared to a dynamic emotion recognition assessment. 

Intellectual functioning was positively associated with MASC performance in 

the autistic group. Fixation time did not correlate with MASC performance. 

Findings support previous reports of underlying social cognition difficulties in 

autistic individuals. However, these difficulties were not consistently related 

to the previously postulated visual scanning patterns of faces, highlighting the 

importance of considering the heterogeneity of autism in understanding the 

variability in social cognitive performance of autistic adults. 

Keywords: Autism Spectrum Disorder, fixation duration, mentalising, 

theory of mind 
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Introduction 

Social cognition processes are influenced by social awareness and 

motivation and describe the processes for acquiring social emotional 

information to inform relevant social behavioural responses (1). It is proposed 

as a multidimensional construct, often distinguished by affective and 

cognitive processes (2), with affective social cognition delineating recognising 

and interpreting verbal and nonverbal emotional cues, and cognitive 

components describing understanding the beliefs of others (3, 4). Successful 

social cognition interpretation requires both implicit and explicit processing of 

social information (5). Implicit social cognition describes spontaneous and 

automatic processes, while explicit social cognition encompasses conscious 

and controlled processing (6, 7). Executive functioning skills relating to 

language processing, memory of previous experiences and response 

inhibition are important components for integrating both implicit and explicit 

social cognition processes (6, 8). 

Developmentally, evidence suggests that 18 month old non-autistic 

toddlers demonstrate the initial precursors to social cognition skills, including 

understanding joint attention, pretence and some emotional intentions (9). By 

three to five years of age, children can intuitively make associations between 

a physical object and a person’s thoughts, understanding that an individual’s 

belief may contradict reality (9-11). While autistic individuals reportedly follow 

a consistent sequential increase in social cognitive abilities, their 

developmental progression appears to follow a different pathway (12) or is 

delayed compared to non-autistic social cognition development (13-15). A 

recent meta-analytic review found autistic individuals demonstrated difficulties 

across a range of social cognition paradigms, with larger difficulties evident in 

response to more complex social cognition task demands (d = -0.94) (16). 

Despite these findings, evidence remains inconclusive, with some studies 

reporting comparable social cognition performance with non-autistic 

individuals in a subset of autistic individuals, suggesting a heterogeneity of 

social cognition skills among autistic individuals (17, 18). Heterogeneity in 

social cognition skills are likely due to the nuances in language, explicit and 
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implicit demands of social cognition tasks, and variation in executive 

functioning and social skills (19-22). 

Until relatively recently, measurement frameworks evaluating social 

cognition in autism have largely been operationalised using static stimuli or 

written formats, often lacking sufficient reliability due to observed ceiling effects 

(23, 24). For example, Happé’s Advanced Strange Stories Task contains 24 

vignettes, each with two accompanying questions, evaluating social reasoning 

and justification (18). Another example, the ‘fortune of others’ task includes an 

assessment utilising cartoon pictures for evaluating first and second order 

theory of mind (25). It may, however, be argued that static assessments are 

insufficient in capturing the complexity and dynamic nature of social 

interactions (26). Previous studies have reported divergent processing styles 

in autism in response to static and more ecologically valid stimuli, including 

variation in visual search strategies (27) and neural processing patterns (28), 

emphasising the need to employ more ecologically valid measurements in 

understanding social cognitive skills in autism. 

More recently assessments have begun to draw on audiovisual vignettes 

which present more naturalistic representations of everyday situations (26, 

29). The Movie for the Assessment of Social Cognition (MASC) is an example 

of an ecologically valid measurement of social cognition skills in autism, 

involving video narratives between four friends interacting together during joint 

activities (30). The development of MASC is underpinned by theoretical 

constructs, assessing both affective and cognitive components of social 

cognition, using multiple choice questioning on emotions, thoughts and 

intentions. Previous psychometric evaluations indicate that the MASC has 

strong psychometric constructs, including good internal consistency (α = 0.84) 

and test-retest reliability (ICC = 0.97), drawing on a sample (N = 56) of 

reported autistic adolescents and adults in Germany (30, 31). Validation 

studies with French and Spanish samples yielded group differences between 

autistic and non-autistic individuals (13, 32). An English dubbed version of the 

MASC was evaluated in a study in United Kingdom, demonstrating good 

sensitivity and a large effect size for measuring social cognitive skills between 

autistic and non-autistic adults (d = 1.1) (33). Validation studies utilising 
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dubbed material reported differing results from the original MASC validation 

(30, 32), suggesting that asynchronous auditory-visual material may be 

affecting the social cognitive performance of autistic individuals, including 

potential gaze bias to the mouth region during social interactions (34). 

Therefore, a recent version of the MASC was produced with English speaking 

actors (35), warranting further evaluation of the MASC in an English speaking 

country such as Australia. 

Eye tracking provides quantitative evidence for visual attentional 

processing (36), offering further understanding of the social cognition 

processes in autism. Specifically, capturing eye gaze behaviours provides 

insights into how social information is processed in developing judgements of 

the internal mental states of others (37, 38). While autistic individuals have 

demonstrated avoidance of the socially salient areas of social scenes or less 

at the correct location indicated in a social cognition task (37, 39), no group 

differences in eye gaze behaviour on the MASC were observed in a previous 

study involving an adolescent sample (31). 

The aim of the present study was to determine the ability of the English 

version of the MASC to distinguish between autistic adults and non-autistic 

peers, and examine the visual strategies of both groups during an ecologically 

valid standardised social cognition assessment. Classification accuracy was 

assessed by comparing MASC performance with other measures of social 

cognition and autistic traits, specifically emotion recognition stimuli from the 

Mind Reading Emotions Library and the Social Responsiveness Scale-2 (40, 

41). It was hypothesised that autistic adults would exhibit more difficulties in 

social cognition on the MASC when compared to a non-autistic control group. 

It was also predicted that autistic adults, compared to controls would show 

reduced fixation time towards the social and core facial regions while 

completing the MASC. The relationship between MASC performance, gaze 

and intellectual level was also explored. It was expected that MASC 

performance would be positively correlated with fixation time to pertinent social 

regions, including the eye and head regions of the MASC characters. Given 

current understanding of social cognition as a multidimensional construct (30), 
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it was predicted that MASC performance would correlate positively with 

intellectual functioning (42). 

Methods 

Participants 

Autistic participants were recruited via the research contact list of the 

Curtin Autism Research Group, various autism non-profit organisations 

throughout Western Australia, universities and social media platforms. 

Autistic adults were required to have a confirmed diagnosis of Autism 

Spectrum Disorder under the 4th or 5th versions of the Diagnostic and 

Statistical Manual of Mental Disorders (DSM-IV, DSM-5) (43, 44), including 

Autistic Disorder, Asperger’s Syndrome or Pervasive Development Disorder. 

Autism diagnosis was confirmed via sighting diagnostic reports. The Social 

Responsiveness Scale (SRS-2) was completed to assess the extent of 

autistic like traits (41). 

Non-autistic participants were recruited from a large university 

community network and personal contacts. To determine eligibility, non-

autistic participants completed an online screening assessment, consisting of 

socio-demographic questions and their medical history as well as the online 

version of the SRS-2. All participants were assessed for general cognitive 

ability (IQ) using the Wechsler Abbreviated Scale of Intelligence II (WASI-II) 

(45), and those scoring above the intellectual disability range (IQ >70) were 

included. Participants were required to have sufficient verbal and written 

English comprehension. A total of 30 non-autistic adults who completed the 

screening assessment were included in the study, all scoring below the 

threshold for clinically significant autistic like traits on the SRS-2. Non-autistic 

participants were included if they had no previous history of 

neurodevelopmental or neurological conditions such as cerebrovascular 

accident, traumatic brain injury or epilepsy. 

A total of 60 participants, 30 autistic adults and 30 non-autistic 

participants completed the study protocol. Five autistic adults were excluded 
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due to IQs <70, or inadequate eye tracking calibration. Five non-autistic 

participants were excluded due to poor eye tracking calibration. Both non-

autistic and autistic participants had comparable age, gender and IQ. The final 

sample consisted of 25 autistic and 25 non-autistic adults. Table 6.1 

summarises the participant’s characteristics. This study was approved by the 

Human Research Ethics Committee at Curtin University, Perth, Western 

Australia (Approval Number: HR 38/2016). 

Table 6.1. Sample characteristics 

 Autistic adults 
(n = 25) 

Non-autistic adults 
(n = 25) 

p-value* 

 Mean (SD) Mean (SD) 
Mean age (years)  23.58 (5.73) 25.88 (7.28) 0.16 
Gender (male/female) 15/10 13/12 0.57 
SRS Raw Score 85.71 (30.36) 40.88 (16.68) <0.01 
Verbal IQ 103.42 (16.95) 104.28 (13.67) 0.85 
Performance IQ 109.42 (15.01) 108.00 (13.38) 0.91 
Full IQ 107.13 (15.94) 106.68 (13.17) 0.92 

Note. SD, Standard deviation; SRS, Social Responsiveness Scale; IQ, Intellectual 
functioning. *p-value < 0.05. 

Measures 

Wechsler Abbreviated Scale of Intelligence 
(Second edition) 

The Wechsler Abbreviated Intelligence Scale (WASI-II) (45) provides a 

measure of general intellectual ability. The WASI-II measures verbal and 

non-verbal abilities. Verbal reasoning abilities are evaluated using the 

Vocabulary and Similarities subtests. The Block Design and Matrix 

Reasoning subtests provide a nonverbal perceptual reasoning score. 

Social Responsiveness Scale (Second edition) 

The Social Responsiveness Scale (41) is a measure of autistic like 

traits. The Adult Self-Report SRS-2 form was administered in this study, 

consisting of 65 questions rated on a four-point Likert scale (not true ‘0’ to 

almost always true ‘3’, maximum raw score of 195). The SRS generates 
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scores corresponding to five subscales, social awareness, social cognition, 

social communication, social motivation and restricted interests and repetitive 

behaviour. Individuals scoring above a T-score of 59 or a raw score of 68 are 

suggestive of clinically significant autism traits. Raw scores were reported in 

this study. The SRS-2 previously demonstrated high correlation with DSM-5 

autism diagnostic criteria and cross-cultural validity (46, 47). 

Movie for the Assessment of Social Cognition 

The Movie for the Assessment of Social Cognition (MASC) (30, 35) is a 

naturalistic social cognition assessment of emotion recognition and theory of 

mind abilities, portraying a 15 minute social gathering between four young 

adults. The film scenarios depict four main characters, two males and two 

females gathering together for dinner. The storyline captures dating and 

friendship social themes. The film is segmented into 43 videos, each followed 

up with a multiple choice question with four options pertaining to the 

character’s emotions, thoughts or intentions. One video was followed up with 

two multiple choice questions. The MASC videos are between three to 78 

seconds in duration. One of the four multi-choice options is the expected 

social cognition answer, reflecting intact mentalising ability (48). The 

remaining three incorrect options are graded and categorised into ‘hyper-

mentalising’, ‘hypo-mentalising’ and ‘concrete’. A hyper-mentalising response 

represents excessive mentalising interpretation, but misjudgement of the 

intensity and context of the social scenario. Hypo-mentalising demonstrates 

lower social complexity, indicating insufficient mentalising abilities, including 

literal interpretation and irony. Concrete options contain no mentalising 

components. All video segments are followed by the presentation of a single 

question, with the exception of one video containing two questions. Twenty 

questions directly relate to affective social cognition, with questions enquiring 

the character’s emotions (e.g. What does Sandra feel?) or thoughts (e.g. 

What does Michael think that Cliff is laughing about?). The remaining 24 

questions are classified as ‘cognitive’ social cognition, enquiring about the 

characters ‘intention’ (e.g. Why does Michael say this?). 
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Facial emotion recognition 

The Mind Reading Emotions Library (MR) is a standardised collection of 

three to seven seconds videos of facial expressions (40). The MR videos had 

a neutral white background and portrayed actors’ dynamic facial expressions 

with both head and shoulder regions visible. A subset of 40 emotions videos 

were selected from the library for an assessment of facial emotion 

recognition. The selected stimuli battery consisted of actors with equal 

representation of ethnicities, displaying various emotional concepts. The 

battery included an equal number of positive and negative complex facial 

emotions counterbalanced for gender. Each video was preceded by a fixation 

cross presented for one second. Following the presentation of the video, 

participants were presented with a four option multiple choice question, 

asking participants to choose the option that best represents the emotion in 

the video. The MR videos were presented randomly and participants were 

given a 10 second time limit for each question. 

Eye tracking 

Eye tracking data was recorded using a non-invasive remote eye 

tracker developed by SensoMotoric Instruments (SMI) in a sampling rate of 

60Hz. Eye fixation was detected using a dispersion based algorithm. Data 

acquisition was managed by the SMI iViewX system, utilising a dark pupil 

detection system and automatic compensation of head movements. This eye 

tracker provides a gaze position accuracy of <0.4 degrees within a tracking 

range of 40cm x 20cm at a distance of 70cm. The iViewX system is 

synchronised with SMI Experiment Centre, software for managing stimuli 

presentation. The MASC was presented in 1920 x 1080 pixels on a 22 inch 

computer screen. 

Procedure 

After confirming consent, participants were requested to complete an 

online questionnaire consisting of screening assessments sent via email prior 

to attending the face-to-face trial at the university laboratory. This study was 
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part of a larger experimental trial, collecting various emotion recognition 

assessments in parallel with eye tracking and electroencephalogram. The 

MASC was always administered as the first assessment, as a strategy to 

minimise fatigue effects. Participants were seated on a stationary height 

adjustable chair, in front of a 22-inch computer screen of which the MASC 

was presented. Prior to commencing the MASC, participants were oriented to 

the eye tracker and a five point calibration was administered. Verbal and 

visual instructions were provided in accordance with the MASC manual. 

Participants were introduced to the four main characters in the MASC, and 

requested to reflect on their emotions and thoughts at the end of each video 

segment. The MASC multiple choice question was presented immediately 

following each video segment, with participants asked to indicate their 

answer on a keyboard. Response time was not prioritised in this trial, hence 

no time restriction was specified. Following completion of the MASC, 

participants were invited to take a short break, followed by completion of the 

Facial Emotion Recognition Task. 

Data preparation 

Behavioural data output was derived from SMI BeGaze software. The 

total number of correct responses on the MASC was calculated, representing 

social cognition accuracy. The maximum accuracy score on the MASC is 44. 

Similarly, the number of incorrect responses was added, indicating the total 

number of selecting hyper-systemising, hypo-systemising and concrete 

responses. Area of interests were defined using online automatic detection 

software (49-51), producing the coordinates of the characters’ facial areas 

(eyes, nose and mouth), head and body in each frame of the MASC videos. 

The areas classified outside of these pre-defined areas were classified as 

‘other’. Raw fixation data was obtained from the iViewX data file for further 

analysis. Participants with calibration data above the 1.5 degree visual angle 

were excluded from the final analysis. Python Version 3.7.4 matched eye 

fixation data with the dynamically defined areas of interests. Percentage 

fixation times for the defined areas of interests were calculated for each 

MASC video, by summing the total fixation time of each area of interest 
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divided by each participant’s total fixation time. Final behavioural and eye 

tracking data output was analysed using SPSS Statistics Version 26. 

Statistical analysis 

Data normality was analysed using the Kolmogorov-Smirnov test. 

Depending on the normal distribution of the data, a non-parametric Mann-

Whitney U test or parametric independent t test was used to compare the 

age and intellectual ability composite scores. Distribution of gender between 

groups was analysed using the chi-square test. 

One way analysis of variance (ANOVA) examined the group differences 

in social cognition accuracy. Given that the incorrect responses were not 

normally distributed, analysis of incorrect responses was conducted using the 

Mann-Whitney U test. Receiver operating characteristic (ROC) curves were 

developed for determining the classification accuracy of the MASC compared 

to the MR accuracy scores and SRS-2 raw scores. Area under the ROC curve 

(AUC) value over 0.90, between 0.70-0.90 and 0.50-0.70, suggests high, 

moderate and low classification accuracy (52). Factorial repeated measures 

ANOVAs were conducted to analyse the group differences in percentage 

fixation time. The Greenhouse-Geisser correction was applied where data 

indicated a violation in sphericity. Effect sizes, partial eta squared (η2) were 

reported and statistical significance was defined as an alpha value, α < 0.05. 

Statistically significant interaction effects were followed up with Bonferroni 

corrected pairwise interactions. 

To explore the potential association of social cognition ability with 

intellectual functioning and fixation time, Pearson’s or non-parametric 

Spearman’s correlations between the social cognition accuracy (overall 

accuracy, affective and cognitive scores), WASI-II composite scores (overall, 

verbal and performance) and fixation time area of interests (head, body, 

others, eyes, nose, mouth) were conducted.  
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Results 

Social cognition accuracy 

Analysis of overall social cognition accuracy indicated a significant 

group difference between autistic and non-autistic adults (Table 6.2), F(1, 

48) = 12.78, p < 0.01. Autistic adults had more difficulties in inferring mental 

states in the MASC compared to the non-autistic group. Analyses of the 

MASC subtests were statistically significant, indicating the autistic group had 

lower affective, F(1,48) = 10.57, p < 0.01; and cognitive, F(1, 48) = 10.86, 

p < 0.01; MASC accuracy. 

Table 6.2. Group comparisons of overall accuracy, affective and cognitive 
MASC accuracy 

MASC Autistic adults 
(n = 25) 

Non-autistic adults 
(n = 25) 

p-
value* 

Partial 
eta 

Overall accuracy 29.68 (6.09) 34.72 (3.55) <0.01 0.21 
Affective accuracy 13.56 (2.62) 15.76 (2.15) <0.01 0.18 
Cognitive 
accuracy 

16.12 (3.85) 18.96 (1.93) <0.01 0.19 

Note. MASC, Movie of the Assessment of Social Cognition.*p-value < 0.05 

Analyses of incorrect responses were conducted using Mann-Whitney U 

test. The autistic adults selected more ‘hyper-mentalising’ (Mtotal, 

Autism = 6.08; Non-autistic = 4.4, p = 0.03) and ‘hypo-mentalising’ (Mtotal, 

Autism = 4.56; Non-autistic = 2.32, p < 0.01) incorrect responses compared to 

the non-autistic adults. No significant group difference was found for the 

concrete responses (Mtotal, Autism = 3.56; Non-autistic = 2.44, p = 0.16). 

Classification accuracy 

Figure 6.2 presents the ROC curves for the MASC compared to the MR 

and SRS-2 measures. The MASC demonstrated a larger AUC value 

compared to the MR, indicating that the MASC is a better at discriminating 

between autistic from non-autistic adults compared to the MR measure 
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(MASC, AUC = 0.72; MR, AUC = 0.61). The SRS-2 achieved the highest 

AUC value of 0.92. 

 

Figure 6.2. Receiver operating characteristic (ROC) curves for the Movie for 
the Assessment of Social Cognition (MASC), Mind Reading Battery (MR) and 
Social Responsiveness Scale-2 (SRS). 

Percentage fixation time 

Table 6.3 summarises the group comparisons of percentage fixation 

time. Percentage fixation time analysis for group (autistic vs non-autistic) and 

three area of interests (head vs body vs others) was conducted. The 

Mauchly’s Test indicated a violation of sphericity, χ2(2) = 51.72, p < 0.01, 

hence a Greenhouse-Geisser correction was applied. There were no 

significant differences in fixation time between groups, F(1, 48) = 72.38, 

p = 0.21. Results revealed a main effect of area of interest, F(1, 

57.58) = 561.21, p < 0.01, and more importantly a group by area of interest 

interaction effect, F(1, 57.58) = 5.48, p = 0.02. Follow-up pairwise Bonferroni 

corrected comparisons indicated that autistic adults gazed less at the head 

region (p = 0.02) and more at non-social regions (p = 0.04) compared to non-

autistic adults (Figure 6.3). There was a non-significant trend for body region 
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(p = 0.06), with increased gaze towards the body observed for the autistic 

group. 

 

Figure 6.3. Average percentage fixation time across area of interests, head, 
body, and others in the autistic and non-autistic adults. 

Percentage fixation time for facial regions were analysed comparing the 

group (autistic vs non-autistic) and three area of interests (eyes vs nose vs 

mouth). Violation of sphericity was observed, χ2(2) = 23.34, p < 0.01 and 

Greenhouse-Geisser correction was applied. Overall fixation time to the facial 

regions did not differ between groups, F(1, 48) = .49, p = 0.47. While analysis 

indicated a significant main effect of area of interest, F(1, 68.99) = 14.60, 

p < 0.01, the interaction of group by area of interest was not significant, F(1, 

68.99) = 0.79, p = 0.42. 
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Table 6.3. Group comparisons of percentage fixation time while viewing the 
MASC 

Area of interest Autistic adults Non-autistic adults 
p value Mean (SD) Mean (SD) 

Whole scene    

Head 69.87 (12.19) 76.73 (6.82) 0.02 
Body 16.91 (13.48) 11.32 (4.76) 0.06 
Others 10.47 (12.38) 5.03 (2.10) 0.04 

Facial regions    

Eyes 23.16 (13.94) 20.93 (10.11) 0.52 
Nose 18.74 (11.95) 19.88 (8.86) 0.70 
Mouth 13.59 (14.37) 9.87 (7.60) 0.26 

 

Relationship between social cognition with 
intellectual functioning domains 

Within autistic adults, the analysis presented in Table 6.4 demonstrates 

strong positive correlations between the social cognition accuracy on the 

MASC and overall intellectual functioning scores, including Verbal and 

Performance IQ. There were no significant associations between the MASC 

and intellectual functioning scores observed in the non-autistic group (Table 

6.4). 

Table 6.4. Correlations of social cognition accuracy on the MASC with 
intellectual functioning scores 

 WASI Overall 
IQ 

WASI Verbal 
IQ 

WASI Performance 
IQ 

Autistic adults (n = 25)    

Overall MASC accuracy 0.73** 0.69** 0.70** 
Affective MASC accuracy 0.66** 0.62** 0.65** 
Cognitive MASC accuracy 0.71** 0.67** 0.67** 

Non-autistic adults (n = 25)    

Overall MASC accuracy 0.29 0.32 0.19 
Affective MASC accuracy 0.30 0.25 0.29 
Cognitive MASC accuracy 0.19 0.31 0.03 

Note. IQ, Intellectual Quotient; MASC, Movie for the Assessment of Social Cognition; WASI, 
Wechsler Abbreviated Scale of Intelligence. **p < 0.01. 
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Relationship between social cognition with 
fixation time 

Within the autistic group, a moderately positive correlation was found 

between affective MASC accuracy and fixation time to the eyes (r = 0.46, 

p = 0.02). Correlation analyses for MASC accuracy and other area of 

interests were not significantly correlated (Table 6.5). Similarly, within the 

non-autistic group, a moderate positive correlation was observed for the 

affective MASC accuracy and eye fixation time, but this result achieve 

borderline statistical significance (r = 0.40, p = 0.05). The non-autistic group 

revealed no significant correlations between MASC accuracy and fixation 

time across all area of interests (Table 6.5). 

Table 6.5. Correlations of MASC accuracy with fixation time to the head, body, 
others, eyes, nose and mouth in the autistic and non-autistic group 

Fixation time Overall MASC 
accuracy 

Affective MASC 
accuracy 

Cognitive MASC 
accuracy 

Autistic adults    

Head 0.30 0.13 0.38 
Body -0.32 -0.19 -0.33 
Others -0.22 0.04 -0.33 
Eyes 0.29 0.46* 0.18 
Nose -0.04 0.05 -0.10 
Mouth -0.29 -0.26 -0.28 

Non-autistic adults    

Head 0.10 0.11 0.12 
Body -0.01 -0.06 0.04 
Others -0.12 -0.13 -0.14 
Eyes 0.39 0.40* 0.27 
Nose 0.14 0.13 0.11 
Mouth -0.19 -0.13 -0.17 

MASC, Movie for the Assessment of Social Cognition. *correlation is significant at the 0.05 
level. 
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Discussion 

As predicted, autistic adults demonstrated more difficulties in social 

cognition on the MASC compared to non-autistic adults. This result is 

consistent with previous studies evaluating the non-English versions of the 

MASC (13, 30-32). Findings further suggest that the MASC has the ability to 

distinguish between autistic and non-autistic individuals on a group level. The 

social cognition accuracy results on the MASC are aligned with previous 

research suggesting that autistic adults have difficulties attributing the mental 

states of others, specifically during naturalistic social interactions (53-55). 

Social cognition difficulties have been postulated as playing an aetiological 

role in the social communication and interaction impairments of autistic 

individuals (56), and as at least in part contributing to lower social 

participation outcomes for autistic adults (57). 

Further analysis of incorrect responses revealed increased selection of 

‘hyper-mentalising’ and ‘hypo-mentalising’ options in the autistic adults 

compared to non-autistic controls, while no group differences were observed 

for ‘concrete’ responses or incorrect options indicative of absence of social 

cognition components. ‘Hyper-mentalising’ and ‘hypo-mentalising’ responses 

suggest spontaneous responses of over and misinterpretation of mental state 

reasoning, respectively (48). Increased selection of hyper and hypo 

mentalising responses suggest that while autistic adults have awareness of 

the mental states of others in general, they may have difficulties in accurately 

interpreting the intensity and contextual nuances of the situations depicted in 

the MASC, and as a result more frequently selected the ‘hyper’ and ‘hypo’ 

mentalising options. Findings suggest that autistic adults do demonstrate 

some social cognition capabilities, disputing the universal social cognitive 

deficit paradigm in autism (58). However, autistic adults likely experience 

underlying social cognitive difficulties, resulting from the increased effort 

required to integrate and appraise the contextual clues presented in scenarios 

resembling naturalistic social situations (59, 60). 
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The social cognition difficulties autistic participants elicited by the MASC 

in the present study likely pertains to the MASC’s high levels of ecological 

validity and task demands, drawing on dynamic audio-visual scenarios 

depicting age-appropriate real life social interactions such as dating and 

friendships (30). The ROC curves demonstrated that the MASC was a more 

sensitive measure compared to an emotion recognition assessment, utilising 

stimuli containing dynamic facial expressions. The ecological validity of the 

MASC avoids many of the noted limitations other assessments have shown 

including clear ceiling effects (23, 24). Social cognition tasks utilising 

naturalistic and unstructured contexts demonstrated more sensitivity in 

detecting the subtle social cognitive difficulties of autistic individuals compared 

to static stimuli (17, 53, 61). Additionally, the MASC permits more nuanced 

assessment of social cognition via systematically evaluating incorrect 

responses, providing additional understanding of the possible mechanisms 

underlying mentalising difficulties of autistic adults, rather than specifically 

determining the presence or absence of social cognition deficits in autism. 

Consistent with the priori hypothesis, autistic adults demonstrated 

altered gaze behaviour during the MASC, with reduced fixation to the head 

and increased gaze to the non-social regions including extraneous objects 

observed when viewing the MASC. These findings corroborate those of 

previous studies utilising dynamic videos with at least two characters (39, 62, 

63). Results suggest that increasing fixations to the head region may possibly 

provide additional opportunities for non-autistic adults to extract meaningful 

social cognition cues (64, 65), hence facilitating their MASC performance in 

this study. Further, increased gaze to non-socially salient areas in social 

interactions suggest difficulties in distinguishing socially relevant salient stimuli 

or increased saliency of objects for autistic individuals (63, 66). Another 

explanation suggests autistic individuals have difficulties sustaining their 

attention towards socially salient areas, e.g. the face, likely contributing to the 

hyperactive responses observed in neuroimaging studies (67-69). 

Interestingly, lower gaze behaviour to the head region was observed in 

combination with non-significant gaze differences to the core facial regions. 

The present findings are consistent with a previous study evaluating the gaze 
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behaviour in autistic adolescents during the MASC (31). While the lack of 

group differences in gaze to the core facial regions may have been unexpected 

in light of the previous literature exploring eye gaze behaviour in autism, 

comparable gaze behaviour among autistic and non-autistic have previously 

been reported, with age and higher intellectual functioning being factors 

possibly facilitating performance (70, 71). A recent meta-analysis postulated 

that the presence of movement and sound in dynamic audio-visual social 

stimuli may be a facilitator in directing autistic individuals attention towards 

socially salient regions (66). Taken together, both development and stimuli 

characteristics may partly explain the lack of between group differences in 

gaze-based behaviours towards the facial regions. 

Correlation analysis of fixation time and social cognition performance 

revealed significant positive associations between affective MASC scores and 

eye duration. The eyes can be perceived as a highly expressive 

communication tool, providing mental state information through gaze direction 

or facial movements (72, 73). Previous studies have reported that increased 

fixation time to the eyes was associated with improved social cognition 

performance of autistic adults (31, 74). However, p revious studies have 

demonstrated fixating on the eyes may not necessarily be indicative of 

meaningful interpretation of social cues in the autistic group (71, 75). In fact, 

many autistic individuals reported understanding the importance of eye gaze 

in social interactions, but demonstrated an eye gaze aversion since it often 

evokes heightened and negative physiological responses (68, 76). 

Results of the present study suggest that higher intellectual functioning 

is associated with improved MASC scores in the autistic adults group, but 

interestingly this finding was not observed in the non-autistic group. Findings 

suggest autistic and non-autistic adults employ different processing strategies 

during mentalising tasks, specifically autistic individuals requiring more effortful 

cognitive strategies relative to non-autistic controls when processing social 

cognition cues (77, 78). Non-autistic individuals adopt more spontaneous 

mentalising abilities, hence possibly requiring less extensive utilisation of 

cognitive strategies when processing social cognition interactions (77, 79). 
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Intellectual functioning was discussed in previous studies as a factor 

possibly explaining the discrepancy between observed non-autistic gaze 

behaviours and social cognition difficulties (42). Recent studies have found 

that autistic individuals, especially those with higher verbal functioning adopt 

compensatory mechanisms in social interactions, relying on intellectually 

conceived learnt behaviours to conform into non-autistic social norms (42, 80). 

In some contexts, adopting compensatory mechanisms may facilitate autistic 

individuals in problem solving social cognition tasks, but their success may rely 

on the individual’s capacity to meaningfully extract and interpret the 

information received (81). Within the context of the MASC, autistic adults may 

have previously learnt normative social behaviours such as directing their gaze 

to the eyes, but continue to experience difficulties in successfully extracting 

the key information, necessary for inferring the characters’ mental state. 

The current study evaluated the MASC an ecologically valid measure 

to assess the social cognition skills of autistic adults. Results suggest that 

MASC is a sensitive tool to provide a further understanding of autistic adults’ 

social cognition skills, specifically within the context of interpersonal 

relationships. This study further provides crucial information relating to 

appropriate measures for assessing the potential for social emotional 

interventions to improve autistic adults’ generalisation of skills to everyday 

environments. 

The limitations of this study should be considered when interpreting the 

results. While post-hoc power analysis revealed that the sample in this study 

was adequately powered to detect differences between autistic and non-

autistic adults (Cohen’s d = 1.01, with 80% power and α= 0.05), larger 

samples sizes may be required for detecting small group differences in some 

eye tracking measures. Additionally, the participants in this study were 

relatively homogenous, consisting of autistic adults with higher intellectual 

functioning. Given the variability in social cognition performance reported in 

autistic individuals, future research with larger sample sizes could consider 

subgroup analysis such as differentiating individuals with different 

demographic and gaze behaviours to further understand the social cognition 

profiles across the autism spectrum. 
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Conclusion 

This study directly compared the performance of autistic and non-

autistic adults on the English version of the MASC, a naturalistic assessment 

for social cognition skills. The MASC was able to distinguish between groups 

of autistic and non-autistic individuals, with autistic adults demonstrating 

more difficulties in social cognition. Both verbal and non-verbal intellectual 

functioning were associated with higher social cognition abilities in the 

autistic group only. Additionally, eye tracking analysis revealed some 

differential patterns of fixation towards the head and non-social regions of the 

MASC stimuli in autistic adults but no group differences were observed in the 

core facial regions. Fixation time outcomes were not significantly associated 

with social cognition performance in both autistic and non-autistic groups. 

Future research is required to explore the social cognition profiles of autistic 

adults.  
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Preface 

The eye tracking measurements from Chapter 5 and 6 provided 

insights into the relevance of targeting gaze patterns to facilitate the social 

emotional processing of autistic adults. However, the contrasting results 

between the visual search strategies and social emotional accuracy in 

Chapter 5 and 6 suggest that reduced visual attention to socially relevant 

areas may not be underpinning the social emotional difficulties in autistic 

adults. Instead, autistic adults may employ a variety of strategies in social 

emotional processing. Additionally, findings from Chapter 5 and 6 further 

suggest that the MASC compared to the RMFT provides a more appropriate 

assessment for assessing the distant generalisation outcomes of social 

emotional interventions. 

Collectively, findings from Chapter 5 and 6 informed in the learning 

content and evaluation of the facilitator mediated component of social 

emotional CBI for autistic adults. Specifically, the development of the 

facilitator mediated social emotional component of the CBI, MindChipTM 

included modules to support the exploration of personally relevant strategies 

in social emotional processing, rather than explicitly directing gaze to socially 

relevant areas. Phase 3: Feasibility presented in Chapter 7 firstly integrates 

the findings discussed in Phase 1 and 2, and summarises the development 

process of a MindChipTM which was used in conjunction with an existing 

social emotional program, Mind Reading program. Chapter 7 discusses four 

theoretical underpinnings for the MindChipTM program, including self-efficacy, 

self-management, social development theories and person-centred practice. 

This chapter further evaluated the feasibility and preliminary efficacy of the 

MindChipTM program combined with the Mind Reading program to support 

the social emotional skills of autistic adults. Informed by the findings in 

Chapter 6, the MASC was selected as one of the primary outcomes for the 

pilot evaluation of MindChipTM and Mind Reading, providing a distant 

generalisation measure for the study. 



CHAPTER SEVEN 

154 

 

Figure 7.1. Thesis structure Chapter 7. 
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Chapter 8 : Discussion and conclusion 
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Preface 

Chapter 8 synthesises and summarises the research findings, and 

provides a critical review of the contributions, including limitations and 

recommendations for future research. Suggestions are also made for 

reconceptualising interventions that support the social emotional skills of 

autistic adults. 
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Figure 8.1 Thesis structure Chapter 8. 
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Overview 

Social emotional difficulties are postulated as contributing to the poorer 

social participation outcomes of autistic adults (1–3). Current interventions 

aiming to remediate such difficulties mostly take two main approaches: 

facilitator-mediated and computer-based approaches (4). While these 

interventions showed promise for autistic individuals, evidence supporting the 

generalisation of skills to real-world social environments was notably limited. 

There is a clear need for future research that focuses on developing and 

evaluating age-appropriate and engaging social emotional learning content 

for autistic adults. The overall aim of this thesis was to develop a social 

emotional intervention for autistic adults, specifically for furthering the 

engagement and generalisation of skills learnt in CBI to naturalistic 

environments. The MRC for developing complex interventions (5) guided the 

creation of MindChipTM, a social emotional program tested in this thesis. This 

was discussed in three phases, first for scoping of the problem, and then for 

development and feasibility testing. The final chapter provides a general 

discussion of the key findings, implications and recommendations for future 

research and practice. 

Key findings and implications 

Phase 1: Scoping the problem 

Phase 1 of this thesis (see Chapter 2) aimed to review existing 

evidence and identify the research gaps and active mechanisms driving 

social emotional efficacy. Chapter 2 first synthesised the intervention 

applications of existing social emotional CBIs and systematically reviewed 

their utility in targeting the social emotional skills of autistic individuals. 

Results gathered indicate that existing CBIs employed a variety of 

intervention methods for targeting individuals’ social emotional skills. Meta-

analytic findings in Chapter 2 were the first to examine the differential effect 

of social emotional CBIs in generalising skills, providing a more 
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comprehensive understanding of their efficacy in transferring the acquired 

skills to everyday environments. Findings also showed promising evidence 

for computer-based platforms in improving social emotional skills; however, 

improvements are mainly limited to close generalisation skills, with a smaller 

effect observed for distant generalisation (4). 

Given that distant generalisation outcomes likely reflect genuine 

improvements in the transfer of acquired skills to everyday social 

environments, Chapter 2 further examined the efficacy of CBI and the potential 

of adopting serious game design principles (6) to enhance the social emotional 

outcomes for autistic individuals. The meta-analysis is the first to quantify the 

value of integrating serious game design principles in CBI. It was concluded 

that implementation was associated with improved social emotional 

generalisation outcomes to everyday social interactions and transferability to 

skills not directly targeted in interventions (4); this highlights the importance of 

considering serious game design for CBI development in autism. Evidence 

supporting this conclusion was obtained through a novel scoring system 

underpinned by the serious game design principles outlined by Whyte et al. 

(6). This enables future research to systematically evaluate the integration of 

such principles in CBI development for autistic individuals. 

In light of the meta-analyses, Chapter 2 further elucidated a number of 

likely factors possibly accounting for the association between serious game 

design and improved intervention outcomes. More specifically, the value of 

such principles in generalising learning to everyday environments may be 

partly attributable to their emphasis on fostering user engagement (7). 

Fundamentally, serious games acknowledge that some educational content is 

inherently uninteresting or challenging, and potentially deters individuals from 

adequately engaging with the intervention (6). Serious games aim to rectify 

user disengagement by incorporating educational content into a gaming 

platform, including gamification and scaffolding features promoting intrinsic 

and extrinsic motivation (8). Motivation further increases usage time and 

intervention adherence, in turn, maximising learning outcomes (9). 

Additionally, the multimodal nature of serious games offers opportunities for 

contextualised learning across multiple social emotional contexts (4, 6), 
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possibly explaining the association between increased application of serious 

games principles and improved social emotional gains. For example, 

narratives in serious games provide opportunities for immersive experiences, 

thus, facilitating problem-solving skills while managing realistic and complex 

situations and obstacles (10, 11). Indeed, this further increases opportunities 

for contextualised learning. 

Chapter 2 also revealed consistently high attrition rates across the 

studies examined. This suggests that existing social emotional CBIs are limited 

in their ability to capture the attention and interest of autistic individuals (4, 12, 

13), likely due to oversimplification or the minimal integration of gamification 

approaches (14). For example, social emotional CBIs for autistic individuals 

largely integrate reward systems with traditional therapeutic exercises, with 

only minimal consideration of the appropriate gamification approaches in 

intervention design (13–15). While combining simplified approaches with 

traditional learning exercises has shown some positive results in targeting 

individuals’ social emotional skills, Chapter 2 highlighted that these 

improvements were limited to close generalisation skills. Results suggested 

inadequate efficacy for social emotional CBI in promoting generalised learning 

to real-world environments (4). Findings from Chapter 2 further reinforce the 

significance of integrating serious game principles in CBIs for autistic 

individuals. Intervention approaches encouraging the practice of social 

emotional skills across varying contexts arguably yield more robust gains for 

autistic adults (16). Consideration of gamification principles is crucial in 

developing CBIs, both for improving therapeutic effectiveness and ensuring 

that the interface usability aligns with the specific needs of autistic individuals 

(17). 

Phase 2: Development 

The second phase focused on developing a facilitator-mediated social 

emotional program called MindChipTM. This comprised of two arms exploring 

key intervention features and informing a suitable measurement framework 

for evaluating social emotional interventions for autistic adults. 
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Intervention features 

Chapter 3 explored the perspectives of key stakeholders, including 

autistic youth, health professionals and educators in autism—regarding 

suitable features for a social emotional intervention. Involving stakeholders in 

the development of CBI is emerging as best practice (18–20), as the 

integration of diverse perspectives from various stakeholders and disciplines 

actively promotes positive outcomes (21). Both autistic youth and 

professionals provided suggestions relating to the motivational and 

generalised learning aspects of such interventions (22), therefore, addressing 

the two research gaps reported in currently available social emotional CBIs 

for autistic individuals (4, 23, 24). Considering and giving weight to the 

perspectives of all relevant stakeholders ultimately contributes to the 

meaningfulness and acceptability of the resulting intervention (21). Findings 

in Chapter 3 highlighted important recommendations for developing age-

appropriate social emotional learning content for autistic adults, which are 

imperative given the paucity of existing interventions targeting autistic adults 

(25, 26). 

The focus group study (Chapter 3) highlighted the preference of both 

autistic youth and professionals for including realistic scenarios within social 

emotional interventions, as these provided a tangible connection with real-life 

situations and expectations (22). Professionals also suggested that the goals 

of CBI should reflect naturalistic social situations, with particular focus on 

developing skills related to understanding and responding to emotions. 

Currently available social emotional interventions targeting autistic adults 

largely focus on learning goals directly associated with recognising emotion; 

this includes correctly identifying emotions from static pictures or dynamic 

videos (13, 15, 27), with minimal consideration of body gestures, voice and 

contextual cues (28–30). Previous research suggests that some autistic adults 

may have subtle difficulties with social emotional skills (31, 32), with increasing 

difficulties particularly during unstructured social environments (33–35), for 

tasks requiring contextual sensitivity (36), and with attributes representing the 

social demands of real-life environments (37). Given these difficulties, it has 

been suggested that the processing of social emotional information requires 
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more effort in autistic individuals, taxing their ability to cope in everyday social 

situations (32, 35). Collectively, the findings suggest that social emotional 

interventions for autistic adults could be further enhanced by including content 

representing real-life expectations, including strategies for understanding the 

contextual meaning of social emotional situations. 

Findings from Chapter 3 also highlighted the importance of teaching 

autistic youth problem-solving strategies that support their functioning during 

everyday social emotional situations (22). It must be acknowledged that the 

spectrum of social emotional functioning in autism is wide, with some 

individuals demonstrating minor or total absence of impairments during social 

emotional tasks (38–42), and others showing improvements in social 

emotional skills in adulthood, despite significant difficulties as children (42). 

The apparent heterogeneity in the social emotional skills between adults 

suggests a need to reframe the social emotional deficit paradigm in autism to 

one of social emotional neurodiverse differences (43). Traditionally, social 

emotional interventions are framed under the deficit paradigm, judging autistic 

behaviours as inappropriate in social emotional interactions and, thus, 

emphasising the teaching of non-autistic norms or promoting camouflaging of 

autistic characteristics in social situations (44). While the benefits of 

camouflaging may include assimilation and facilitating connections in this 

context, this approach in the long term has the potential to negatively affect 

the mental health of autistic individuals (44, 45). 

Assessment evaluation 

The second arm of Phase 2 aimed to determine suitable assessments 

that utilise naturalistic contexts for evaluating the distant generalisation 

outcomes of social emotional interventions. Chapters 5 and 6 added to the 

knowledge of ecologically valid assessments that can differentiate the social 

emotional functioning of autistic and non-autistic adults. The studies further 

provided insight on the strategies autistic adults employ by investigating their 

gaze patterns when processing social emotional information. 

The case control study in Chapter 5 compared the social emotional 

performance of autistic and non-autistic adults using the RMFT. The 
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conclusion that no significant group differences in emotion recognition 

accuracy were found suggests that this assessment might not be sufficiently 

complex to elicit differences in social emotional skills between groups (46). 

Chapter 5 findings further highlighted the notion that social emotional 

difficulties may not be universally present in autistic individuals (41). The 

results of the subsequent case control study (see Chapter 6) revealed 

contrasting results reported in Chapter 5, as the autistic adults demonstrated 

increased difficulties in social emotional skills (according to MASC) compared 

to the non-autistic group. Collectively, these findings conclude that MASC was 

a more appropriate assessment tool for detecting social emotional differences 

and is, therefore, likely more receptive to changes in response to a social 

emotional intervention for autistic adults. 

Incongruities in the findings between the performance of autistic adults 

on the RMFT and MASC and the heterogeneous findings reported in recent 

social emotional literature question the extent to which these individuals 

experience social emotional difficulties (41). It is likely that differences in the 

specific measurement properties of both tests affected their capacity to 

adequately capture the subtleties of autistic adults. While both the RMFT and 

MASC utilised ecologically valid stimuli, they differ in terms of presentation—a 

factor previously noted as contributing to the heterogeneity of findings in the 

current literature (41, 47). Specifically, MASC is underpinned by an overall 

narrative linking segments, with successful performance dependent on 

inferring and integrating contextual information from previous social scenes 

(48, 49). Tasks requiring context sensitivity have been reported as more 

demanding for autistic individuals (36, 50, 51). Additionally, the RMFT explicitly 

cues participants towards the target character within the stimuli, possibly 

alleviating the cognitive demands associated with social emotional processing 

(41, 52, 53). Both context-driven narratives and spontaneous processing are 

regarded as qualities representing real-life social interactions (36, 37). Overall, 

these findings and those presented in Chapters 5 and 6 suggest that compared 

to the RMFT, MASC more accurately depicts everyday social emotional 

situations and, therefore, provides a more appropriate outcome measure for 

assessing skill generalisation in evaluations of social emotional interventions. 
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Further analysis of eye-tracking measurements in Chapters 5 and 6 

revealed that autistic adults employ equivalent visual search strategies in the 

RMFT and MASC. In both studies, autistic adults demonstrated comparatively 

increased fixation duration to non-social regions and less on characters’ faces 

in the social emotional scenes. Interestingly, despite the autistic group 

demonstrating similar visual search strategies, these findings were observed 

in combination with comparable outcomes and differences in social emotional 

performance on the RMFT and MASC, respectively. While eye tracking 

provides helpful insight on visual and cognitive processing (54), the results 

reveal dissociation between visual mechanisms and social emotional 

performance. This perhaps suggests that eye-tracking methods may not be 

sufficient in providing a full explanation of the social emotional performance of 

autistic individuals. 

Discrepant findings between eye-tracking and social emotional 

performance measures may indicate that autistic adults employ a variety of 

strategies in social emotional processing. Specifically, Chapter 6 found that 

autistic adults may require more effortful cognitive strategies in social 

emotional tasks, while in non-autistic individuals these processes are more 

spontaneous—thus, corroborating findings from previous studies (55–57). 

Recent literature reported autistic adults, especially those with higher verbal 

functioning—adopt alternative strategies when problem-solving social 

emotional tasks (58–60). For example, as demonstrated in Chapter 6, autistic 

adults exhibited non-autistic gaze patterns to characters’ facial regions, 

possibly indicating that they may have utilised previously learnt adaptive social 

behaviour (59). In some cases, compensatory strategies may be facilitating 

autistic adults’ social emotional performance (32, 56, 61), contradicting other 

studies that reported persistent social emotional difficulties, especially during 

advanced social emotional tasks (56, 62). 

Phase 3: Intervention development and 
feasibility study 

Findings from Chapters 2 to 6 provided quantitative evidence for (1) 

implementing serious game design for improving intervention efficacy, (2) 
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appropriate social emotional learning content for autistic adults, and (3) a 

suitable distant generalisation assessment for evaluating social emotional 

interventions. Leveraging on the findings in Phases 1 and 2, the final phase 

(see Chapter 7) aimed to develop and evaluate the feasibility of a novel 

facilitator-mediated social emotional program for autistic adults, known as 

MindChipTM. Given that a theory-driven approach is fundamental in 

intervention development (63), Chapter 7 further aimed to explore suitable 

theoretical underpinnings for delivering the program. 

Chapter 7 outlined the theoretical framework of the MindChipTM program, 

considering both the personal and social constructs enabling the social 

emotional understanding of autistic adults (Figure 8.2). From a personal 

perspective, the program integrated the constructs from self-efficacy and self-

management theories (64, 65). Supporting self-efficacy is conceived as 

underpinning performance mastery and successful goal attainment (64, 66), 

and in the context of MindChipTM, this was key in empowering autistic 

individuals to develop the confidence needed to effectively manage 

challenging social emotional situations. Previous research has shown that 

increased self-efficacy is closely associated with learning motivation, a 

recognised antecedent for generalising learning (67, 68). 

Within the self-management approach, action planning supports an 

individual’s self-efficacy in determining the necessary steps to achieve a 

desired goal (69, 70). In the context of the MindChipTM program, action 

planning supported the autistic adults in predetermining the steps for 

translating new social emotional strategies to their everyday social 

environments. Supporting individuals in autonomously creating personally 

meaningful action plans that improve their everyday outcomes is essential in 

the action-planning process (71). Highlighting to individuals that their efforts in 

action planning will result in rewards promotes generalised learning (67). While 

findings from the feasibility study (Chapter 7) did not reveal significant group 

differences in self-efficacy scores, participants receiving the MindChipTM 

program provided qualitative data indicating improvements in social emotional 

self-efficacy, including improved confidence in understanding and problem-

solving social emotional situations in their everyday lives. These findings 



CHAPTER EIGHT 

190 

provide some promising evidence for the MindChipTM program in targeting the 

social emotional skills of autistic adults. 

 

Figure 8.2. Theoretical framework underpinning the MindChipTM program, an 
integration of personal and social components for targeting social emotional 
understanding of autistic adults. 

From a social theoretical perspective, the MindChipTM program 

acknowledged that an individual’s capacity for learning is enhanced through 

social support (65). Embedding facilitator support within MindChipTM enabled 

scaffolding of complex social emotional skills, increasing knowledge and 

empowering individual confidence in managing everyday social environments 

(72–75). Guided by the person-centred approach, the MindChipTM facilitator 

adopted an individualised approach, prioritising the goals that users identify 

(76, 77). Tailoring interventions to one’s needs is likely crucial, given the 

heterogeneity of autism and the widely reported variability in responses of 

social emotional interventions (78–80). Traditionally, these approaches in 

autism have adopted direct instructional paradigms, with an ‘expert’ providing 

explicit prompting based on the incorrect or correct responses (81)—a 

paradigm mirrored in existing social emotional CBIs for autistic adults (13, 27). 

While previous research has demonstrated the efficacy of this approach in 
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promoting initial learning acquisition, engagement and maintenance of learnt 

skills deteriorates over time (82). Evidence suggests an individualised 

approach generates greater intervention gains, including more substantial 

improvements in mental health and more sustained maintenance of skills 

following intervention (83). Feedback obtained from participants engaged in 

the MindChipTM program (Chapter 7) endorsed its individualised approach, 

linking this with promoting engagement and supporting learning. Taken 

together, the findings from Chapter 7 demonstrate that individualising social 

emotional content and facilitator mediation show considerable promise in 

improving the efficacy of social emotional CBIs for autistic adults. 

Overall, Chapter 7 highlighted that the implementation of social 

emotional CBI can be further enhanced through employing individualised 

facilitated approaches. This was achieved by adopting a theory-driven 

approach, hence, providing a detailed outline of the theoretical foundations for 

a facilitator-mediated social emotional program called MindChipTM. The 

feasibility study further provides quantitative and qualitative preliminary 

evidence for combining CBIs with MindChipTM, with greater gains in distant 

generalisation skills observed for autistic adults in this group compared to the 

CBI only group. The findings also indicate genuine gains in transferring social 

emotional skills to everyday social environments. Conversely, existing CBIs 

largely rely on didactical teaching to develop social emotional skills, providing 

opportunities for autistic individuals to learn difficult concepts in a safe learning 

environment (13, 84). However, didactically teaching social emotional skills 

alone is likely insufficient in promoting their application to naturalistic social 

situations, and this likely limits the efficacy of CBI in improving generalised 

learning (16, 23). As such, facilitator-mediated approaches can enhance social 

emotional CBI and provide social reinforcements and opportunities for 

practising skills in naturalistic contexts (85). 

Limitations 

The next section of this chapter outlines the methodological limitations 

of this thesis project, including recommendations for future research. The 
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limitations delineate methodological considerations relating to research 

design, sample size and outcome measures. 

Research design 

The MindChipTM program design was based on the input from 

stakeholders, using focus group methodology and pilot testing. These 

approaches can be advantageous in gathering recommendations for 

appropriate intervention components and identifying possible acceptability 

and feasibility limitations prior to evaluating the intervention in a larger 

experimental trial (86). While these approaches are helpful in eliciting ideas, 

they are considered consultative and researcher driven and, therefore, 

insufficient in providing opportunities for authentic and meaningful 

stakeholder partnerships when developing interventions (14, 87). Inclusive 

research design is considered best practice in intervention development (88), 

providing an empowering experience for autistic individuals and experts to 

actively contribute at all stages of the process (19). Social emotional CBI 

utilising inclusive research design approaches have demonstrated positive 

results in enhancing user engagement, intervention adherence and relevancy 

(21). In this study, some inclusive research designs strategies were 

implemented during the development of MindChipTM, including involving 

autistic adults to review the program manual and providing feedback on the 

appropriateness of its aims and activities (Chapter 7). Future refinement 

could consider implementing best practice inclusive research design 

principles, enhancing the appropriateness and usability of the program. 

The content for MindChipTM was developed as an adjunct to the existing 

social emotional CBI known as Mind Reading, designed to target autistic adults 

(13). The software previously demonstrated good outcomes in improving the 

social emotional skills of autistic adults, with feedback suggesting good 

engagement in the gaming activities (89, 90). At the time of the present 

research, Mind Reading was the only commercially available social emotional 

CBI for autistic adults and, therefore, the most appropriate option. One of the 

greatest challenges in conducting this research project was controlling 
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participants’ adherence when completing the software. Only 12% of 

respondents (n = 25) in both intervention arms completed the 10 hours’ 

recommended dosage of Mind Reading software, citing technical difficulties, 

disengagement and competing commitments as the main reasons for their 

poor adherence. The group receiving both MindChipTM and Mind Reading 

programs demonstrated higher adherence (>80%) and increased use of the 

latter software. Discrepancies in intervention dosage between groups would 

have favoured the MindChipTM and Mind Reading group, possibly limiting the 

confirmability of the results. 

This research study employed a two-arm, pilot randomised controlled 

trial aiming to determine the feasibility and preliminary effectiveness of 

implementing MindChipTM with an existing social emotional CBI. An active 

control group design was used, permitting comparison between the group 

receiving both the MindChipTM program and CBI and the CBI only group. While 

the active control design employed in Chapter 7 enabled estimation of the 

relative effectiveness of MindChipTM and CBI only (91), the effect of the 

program alone could not be determined given there was no inactive control 

group or a MindChipTM program only arm (91). 

It is important to note that only one facilitator delivered the MindChipTM 

program in this study. Although this possibly limits the generalisability of the 

findings, it also likely enhances the program’s transferability to other autistic 

adults given its basis to address individualised social emotional goals and 

skills. Given that MindChipTM was delivered by a single facilitator, the potential 

replicability of the program with several facilitators in future evaluation studies 

and subsequently for other MindChipTM service providers remains unclear (92). 

Sample 

Recruitment and sampling in the study was restricted to Western 

Australia, due to practical restrictions in administering the measurements 

utilised for analysis. A variety of recruitment methods were employed with the 

goal of enhancing the representation of autistic adults, health professionals 

and educators. This included contacting families who previously showed 
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interest to participate in research, advertising through autism organisations 

throughout Western Australia, engaging in social media platforms and using 

snowball sampling. Despite the variability in recruitment methods, the sample 

size in this study is considered small, with a total of 155 participants recruited 

across the four studies in this thesis (Chapter 3, n = 22; Chapter 5, n = 48; 

Chapter 6, n = 60; Chapter 7, n = 25). Additionally, autistic adults were 

homogenously sampled due to the research criteria excluding individuals 

scoring below the IQ of 70. Taken together, the small sample size and 

demographic restrictions employed in this research may limit both the 

statistical power of the results and their generalisability to the wider autistic 

population. 

Outcome measures 

It should be acknowledged that the two ecologically valid assessments 

reported in Chapters 5 and 6 mainly evaluated receptive social emotional 

skills, minimally considering skills relating to selecting appropriate 

behavioural responses in social environments. The latter requires more 

sophisticated integration of social emotional skills, a component that is 

reportedly more challenging for autistic individuals (93, 94). Additionally, the 

assessments were administered in a controlled laboratory-based setting, 

possibly reducing the social emotional demands typically present in real-life 

environments. In turn, this limits the ecological validity of these measures as 

assessments of generalised social skills. 

Given the limited range of currently available measures assessing the 

social emotional self-efficacy of autistic adults, the ERSE was developed 

specifically for the feasibility study in Chapter 7 to gauge the preliminary 

effectiveness of MindChipTM in improving self-efficacy. Results revealed no 

significant group differences in ERSE outcomes, suggesting that this 

assessment may not be adequately sensitive in detecting changes in social 

emotional self-efficacy. The non-significant findings are likely confounded, at 

least in part, by small sample sizes. Given the multidimensional construct of 
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self-efficacy in social emotional interactions (95, 96), further psychometric 

testing of the tool was considered beyond the scope of the thesis. 

Recommendations 

The findings in this thesis highlight approaches for further development 

and evaluation of social emotional CBIs for autistic adults. They also 

emphasise the importance of improving engagement and focusing on 

generalising learning outcomes to everyday social environments. The 

remainder of Chapter 8 outlines recommendations for future development of 

the MindChipTM program, clinical practice and future research. 

Recommendations for MindChipTM 

Traditionally, social emotional interventions for autistic individuals have 

been underpinned by a paradigm focused on remediating deficits, with 

minimal consideration of autistic strengths in social emotional processing (32, 

97). Given increasing awareness of the value of neurodiverse approaches to 

improve the outcomes of autistic adults (98), there is a clear need for 

interventions that adopt individualised approaches when targeting social 

emotional skills. While the sample group regarded MindChipTM as useful and 

acceptable, greater tailoring of intervention content to individual needs would 

likely enhance efficacy of the program. This could be done through strategies 

that include comprehensive initial assessment and further profile participants’ 

strengths and difficulties in social emotional skills. This information would 

support modification of the program based on an autistic adult’s skills and 

identified goals, as well as inform a determination of MindChipTM’s suitability 

for individual needs. 

Informed by participant recommendations presented in Chapter 7, 

including more advanced social emotional content within the MindChipTM 

program would extend the target population to a greater number of autistic 

adults. Respondents indicated that the content focusing on understanding 

emotional cues covered during the initial few weeks might have been too 



CHAPTER EIGHT 

196 

simplistic. This is consistent with previous studies reporting intact performance 

of autistic adults in recognising facial expressions (99), body language (100) 

and vocal intonation (101). Specifically, advanced modules of the MindChipTM 

program could focus on developing a more in-depth understanding of 

contextual cues and strategies for managing the spontaneous nature of 

everyday social emotional situations (33, 36). This includes exploration of 

social emotional strengths and personalised social emotional strategies (32). 

Importantly, efficacy testing the implementation of MindChipTM combined 

with CBI in this thesis is preliminary, warranting further development and re-

evaluation of the program. Improvement can be further enhanced by adopting 

inclusive research design methods, with development undertaken in 

partnership with researchers and end users (14). Co-production practices 

necessitate engagement with autistic individuals and relevant professionals in 

a series of development workshops involving iterative reviewing and refining 

of intervention content and resources (86, 102). Despite the benefits of 

employing inclusive research designs, challenges commonly occur in relation 

to managing divergent perspectives in interdisciplinary co-production teams 

(88). A future MindChipTM co-production team could mitigate some of these 

challenges by providing several feedback options and acknowledging the 

distinct expertise of stakeholder groups (14, 87). Employing inclusive research 

methodology in the future development of MindChipTM has the potential to 

further maximise its therapeutic acceptability and effectiveness for autistic 

adults. 

Given that the Mind Reading software demonstrated poor acceptability 

in the study, future research could possibly re-evaluate the efficacy of 

MindChipTM as a standalone social emotional intervention for autistic adults. 

Alternatively, a new social emotional CBI could be developed for this group 

and integrated into MindChipTM. That said, CBI development can be resource 

intensive and requires expertise in varying disciplines, including human–

computer interaction, education and autistic adults themselves. Future 

multidisciplinary collaboration is recommended when developing social 

emotional CBI for autistic adults. Engagement with a stakeholder organisation 

is also essential for facilitating the recruitment outreach and implementation of 
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the program with multiple facilitators. This strategy would increase the 

generalisability of the research findings to the wider autistic population and 

enable evaluation of MindChipTM’s potential fit within the larger organisational 

context. 

Recommendations for clinical practice 

Although the results in this thesis are preliminary, the findings provide 

some useful implications for clinical practice. This section discusses in 

greater depth the recommended approaches for targeting the social 

emotional skills of autistic adults, including individualisation, contextual 

understanding, person centredness and telehealth modalities. 

Individualisation 

ASD is widely recognised as a heterogeneous condition with varying 

functioning profiles (79). As indicated in Chapter 7, utilising an inflexible 

approach may limit the therapeutic effectiveness of intervention, thus, 

necessitating more personalised methodologies based on the specific needs 

of autistic individuals (103). Enquiring and acknowledging the strengths of 

each person is an important consideration for individualising interventions 

(32). Conducting an initial assessment of autistic adults’ social emotional 

understanding and prioritised areas for further development is recommended 

for customising interventions. Periodic reviews with autistic adults are equally 

crucial in tailoring and adapting interventions to one’s needs, strengths and 

priorities, and, therefore, enable a more holistic approach for addressing 

social emotional skills. The process of setting individualised social emotional 

goals could be closely coupled with an outcome measurement, quantifying 

the individual’s perception of their improvement or progress towards their 

goals. This further provides an ecologically valid and personally relevant 

outcome measure for the MindChipTM program. Additionally, exploring 

individualised problem-solving strategies rather than focusing on autism-

related deficits has been posited as a more productive and beneficial 

approach for autistic adults, as this empowers them to discover their social 

emotional strengths and potentially facilitates positive mental health 
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outcomes. This includes discussing strategies enabling non-autistic 

individuals to understand autistic social emotional interactions, rather than 

promoting blanket acceptance of wider social norms. 

Contextual understanding 

As highlighted in the focus group study (see Chapter 3), intervention 

content emphasising contextual understanding is essential for maximising the 

social emotional skills of autistic adults in realistic social environments. 

Interventions focusing on contextual understanding include discussions on 

the variability of social environments, multimodal processing of environmental 

cues, situational expectations and individuals’ past experience (104). 

Focusing on developing contextual understanding in CBI adds another 

dimension of complexity for autistic adults, particularly given their noted 

difficulties with these concepts (36). Contextual understanding in social 

emotional interventions can be addressed by presenting and discussing 

multiple social scenarios, in turn, highlighting that expected behaviour can 

vary depending on the context. Initial discussion of contextual understanding 

can include evaluating the effect of more noticeable contextual clues, 

including others’ actions or objects in the surrounding environment. More 

advanced contextual understanding could include content relating to hidden 

contextual clues, such as unwritten social norms and cultural or personal 

factors. It is imperative to relate each discussion with the relevant 

experiences of autistic adults to facilitate the engagement and generalisation 

of learnt strategies to everyday environments. It is postulated that shifting the 

focus of social emotional interventions from acquiring skills to developing 

contextual understanding has the potential to promote the generalisation of 

learning to social settings. 

Person centredness 

Person-centred approaches emphasising partnering with rather than 

making decisions for an individual are critical for facilitating learning (76, 77). 

Application in social emotional interventions requires facilitators to step away 

from the leading role and allow exchanges of experience and ideas between 

themselves and autistic adults (77). This dyadic partnership can be further 
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enhanced by discussing problem-solving strategies and utilising the unique 

strengths of autistic adults and environmental adaptations (32, 105). 

Adopting person-centred approaches to social emotional interventions may 

provide an avenue for autistic adults to reframe their differences in social 

emotional interactions, resulting from contextual or relational factors rather 

than exclusively from their impairments (43, 106). This approach can further 

facilitate the discovery of autistic strengths in social emotional processing 

(32). 

Telehealth modalities 

Telehealth interventions are beneficial in increasing the accessibility of 

services and providing a cost-effective intervention option for individuals 

(107). Previous autism research reports good feasibility and preliminary 

effectiveness of telehealth modalities in educating parents (108), diagnostic 

assessment (109), early intervention (110) and communication training (111). 

Collectively, this research indicates that telehealth is a potentially useful 

modality for delivering social emotional interventions to autistic individuals. 

As highlighted in the pilot study (Chapter 7), autistic adults agreed that the 

teleconferencing platform utilised in MindChipTM was feasible to implement, 

provided an increase in scheduling flexibility and resolved difficulties 

associated with travel constraints. While telehealth could be a promising 

alternative to face-to-face intervention, technological barriers such as limited 

internet availability and reliability may affect individual experiences, 

especially in remote and rural Australia (112). Future social emotional 

interventions could consider utilising telehealth modalities by providing 

options for autistic adults to connect through audio and video conferencing 

facilities, provided that this modality is deemed appropriate for their individual 

needs. Some considerations for determining telehealth suitability include 

availability of appropriate technology and support, as well as the participation 

capacity of users’ support needs, including considering their physical, mental, 

social and/or cognitive support needs. Further guidelines for establishing a 

telehealth intervention in Australia are outlined in the New South Wales 

Agency for Clinical Innovation document (113). 
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Recommendations for future research 

The findings of the systematic review (see Chapter 2) and limitations 

outlined in this chapter highlight the paucity of standardised measures for 

evaluating the generalisation of autistic adults’ social emotional skills to real-

life scenarios, contributing to the heterogeneous outcome measures 

employed. While MASC previously reported good psychometric properties 

(49) and demonstrated sensitivity in distinguishing autistic and non-autistic 

social emotional differences (Chapter 7), larger standardisation of the tool 

that provides a norm-referenced clinical cut-off score is yet to be conducted. 

Future research could seek to develop social emotional standardised 

assessments for evaluating distant generalisation outcomes. Developing 

standardised assessments and ensuring consistent use of outcome 

measures, can expedite research replicability and comparability, facilitating 

the determination of effective interventions for autistic adults (114). 

Summary and conclusions 

This thesis described the three-phased development process of a 

facilitator-mediated social emotional intervention delivered in combination 

with a CBI, known as MindChipTM. These efforts provide important 

implications for targeting and evaluating the social emotional skills of autistic 

adults. The first phase, ‘scoping the problem’, justified the development of 

new research that explores active mechanisms for improving the distant 

generalisation outcomes of social emotional interventions. Findings from this 

thesis provide quantitative evidence for utilising serious gaming principles (6) 

as a useful framework to understand the key components of improving the 

engagement and generalised learning outcomes of autistic adults. 

In Phase 2, stakeholders’ perspectives revealed that social emotional 

content that focuses on realistic scenarios, contextual understanding, 

exploration of social emotional strengths and personalised strategies were 

considered both as age-appropriate and relevant topics for autistic youth. 

Findings of the studies examining ecologically valid assessments revealed that 
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MASC compared to the RMFT was a more suitable assessment for measuring 

social emotional distant generalisation outcomes of autistic adults. Further, 

assessment properties encompassing context-driven narratives and eliciting 

spontaneous processing likely provide a more sensitive social emotional 

measure for assessing distant generalisation outcomes. Eye-tracking results 

also suggested that autistic adults demonstrated greater fixation to non-social 

regions. The findings were observed in conjunction with both comparable and 

diverse social emotional performance between autistic and non-autistic adults, 

suggesting that the former may employ a variety of strategies when processing 

social information. Collectively, these findings further indicate heterogeneity of 

the autistic social emotional profile, necessitating the importance for future 

research to reconceptualise to a social emotional neurodiverse differences 

model (32, 43). 

Finally, the findings indicated good acceptability and satisfaction of the 

MindChipTM program, providing preliminary support for the efficacy of 

individualised and self-efficacious approaches in targeting the unique social 

emotional needs of autistic adults. Preliminary efficacy testing of the program 

combined with CBI shows promising results, with significant improvements 

observed for social emotional distant generalisation outcomes; this is 

indicative of better translation of skills to real-world social environments. 

However, low adherence observed in the CBI component of MindChipTM 

suggests there are issues with the engagement and motivational aspects of 

this CBI approach. Future research is recommended to explore more 

efficacious interventions when integrating serious gaming principles into CBI 

targeting autistic adults. 

In summary, the findings address noted research gaps in the literature. 

Further explored are strategies for improving autistic adults’ engagement in 

computer-based social emotional interventions and promotion of the 

generalisation of learnt skills. Ultimately, the success of interventions targeting 

the latter in real-world interactions is a marker of their true efficacy. Given the 

poorer functional outcomes of autistic individuals in adulthood—including 

increased social isolation (115), lower quality of life (116) and employment 

outcomes (117)—there is a clear need for effective interventions that improve 
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both the social and occupational functioning outcomes of autistic individuals. 

This was highlighted in a testimony from one MindChipTM participant, who 

expressed the following: 

I had to apply for an internship where I had to recognise faces and complete 

math-based games on the computer … I just barely made it into the top 20% 

of people who have done the games … so thank you. 
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Appendices 

Appendix A: Systematic review database 
search strategies 

PsychInfo (Ovid) 

Updated search on 17th of December 2018: 1317 articles 

1. Exp autism spectrum disorders/ or exp autistic thinking 

2. Autis* 

3. Asperger* 

4. ASD 

5. ‘pervasive development disorder*’ 

6. PDD 

7. 1 OR 2 OR 3 OR 4 OR 5 OR 6 

8. Exp computers/ or exp computer games/ or exp computer assisted 

design/ or exp computer assisted therapy/ or exp computer software 

9. Exp computer training/ 

10. Exp assistive technology/ 

11. Exp games/ or exp simulation games/ 

12. Exp computer assisted instruction 

13. Computer* 

14. Software* 

15. Technolog* 

16. ‘computer based’ 

17. ‘computer assisted’ 

18. ‘computer game*’ 

19. ‘video game*’ 

20. ‘serious game*’ 

21. ‘simulation game*’ 

22. ‘online game*’ 

23. ‘game based learning’ 

24. 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 

18 OR 19 OR 20 OR 21 OR 22 OR 23 

25. exp social behaviour/ or exp reciprocity/ or exp social cognition/ or exp 

social interaction/ or exp social perception/ or exp social skills/ 

26. exp social skills training/ 

27. exp emotions/ or exp emotion recognition/ or exp expressed emotion/ 

28. exp empathy 

29. exp face perception/ or exp facial expressions 

30. soci* 

31. ‘social conversation’ 
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32. ‘social interaction’ 

33. ‘emotion*’ 

34. ‘face*’ 

35. ‘facial*’ 

36. feeling* 

37. ‘expression*’ 

38. ‘turn taking’ 

39. ‘eye contact’ 

40. ‘joint attention’ 

41. ‘empath*’ 

42. ‘theory of mind’ 

43. 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 

OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42 

44. 7 AND 24 AND 43 

ERIC (Proquest) 

Updated search on 17th of December 2018: 684 articles 

 
(Autis* OR Asperger* OR ASD* OR ‘Pervasive Development Disorder*’ OR PDD) AND 
(Computer* OR software* OR technolog* OR ‘computer based’ OR ‘computer assisted’ 
OR ‘computer game*’ OR ‘video game*’ OR ‘serious game*’ OR ‘simulation game*’ OR 
‘online game*’ OR ‘game based learning’) AND (Soci* OR ‘social conversation’ OR ‘social 
interaction’ OR ‘emotion*’ OR ‘face*’ OR ‘facial*’ OR feeling* OR ‘expression*’ OR ‘turn 
taking’ OR ‘eye contact’ OR ‘joint attention’ OR ‘empath*’ OR ‘theory of mind’) 

 

Medline (Ovid) 

Updated search on 17th of December 2018: 1269 articles 

1. Exp Child Development Disorders, Pervasive/ 

2. Autis* 

3. Asperger* 

4. ASD* 

5. ‘Pervasive Development Disorder*’ 

6. PDD 

7. 1 OR 2 OR 3 OR 4 OR 5 OR 6 

8. Exp computers/ or exp software/ or exp video games 

9. Exp technology 

10. Computer* 

11. software* 

12. technolog* 

13. ‘computer based’ 

14. ‘computer assisted’ 

15. ‘computer game*’ 

16. ‘video game*’ 
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17. ‘serious game*’ 

18. ‘simulation game*’ 

19. ‘online game*’ 

20. ‘game based learning’ 

21. 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 

18 OR 19 OR 20 

22. Exp social behaviour/ or exp social skills/ 

23. Exp social perception/ 

24. Exp emotions/ 

25. Exp facial expression/ 

26. Exp ‘theory of mind’/ 

27. Exp empathy/ 

28. Soci* 

29. ‘social conversation’ 

30. ‘social interaction’ 

31. ‘emotion*’ 

32. ‘face*’ 

33. ‘facial*’ 

34. feeling* 

35. ‘expression*’ 

36. ‘turn taking’ 

37. ‘eye contact’ 

38. ‘joint attention’ 

39. ‘empath*’ 

40. ‘theory of mind’ 

41. 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 

OR 32 OR 33 OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 

42. 7 AND 21 AND 41 

CINAHL Plus (EBSCOhost) 

Updated search on 17th of December 2018: 924 articles 

1. (MH ‘Child Development Disorders, Pervasive+’) 

2. TI Autis* OR AB Autis* 

3. TI Asperger* OR AB Asperger* 

4. TI ASD* OR AB ASD* 

5. TI ‘Pervasive Development Disorder*’ OR AB ‘Pervasive Development 

Disorder*’ 

6. TI PDD OR AB PDD 

7. S1 OR S2 OR S3 OR S4 OR S5 OR S6 

8. (MH ‘Computers and Computerization+’) OR (MH ‘Therapy, Computer 

Assisted+’) 

9. (MH ‘Technology+’) 

10. (MH ‘Games’) OR (MH ‘Video Games’) 

11. TI Computer* OR AB Computer* 
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12. TI software* OR AB software* 

13. TI technolog* OR AB technolog* 

14. TI ‘computer based’ OR AB ‘computer based’ 

15. TI ‘computer assisted’ OR AB ‘computer assisted’ 

16. TI ‘computer game*’ OR AB ‘computer game*’ 

17. TI ‘video game*’ OR AB ‘video game*’ 

18. TI ‘serious game*’ OR AB ‘serious game*’ 

19. TI ‘simulation game*’ OR AB ‘simulation game*’ 

20. TI ‘online game*’ OR AB ‘online game*’ 

21. TI ‘game based learning’ OR AB ‘game based learning’ 

22. S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR 

S19 OR S20 OR S21 

23. (MH ‘Social Behavior+’) 

24. (MH ‘Social Skills’) OR (MH ‘Social Skills Training’) 

25. (MH ‘Emotions+’) 

26. (MH ‘Facial Expression’) OR (MH ‘Nonverbal Communication+’) 

27. (MH ‘Theory of Mind’) 

28. (MH ‘Empathy’) 

29. TI ‘social conversation’ OR AB ‘social conversation’ 

30. TI ‘social interaction’ OR AB ‘social interaction’ 

31. TI ‘emotion*’ OR AB ‘emotion*’ 

32. TI ‘face*’ OR AB ‘face*’ 

33. TI ‘facial*’ OR AB ‘facial*’ 

34. TI feeling* OR AB feeling* 

35. TI ‘expression*’ OR AB ‘expression*’ 

36. TI ‘turn taking’ OR AB ‘turn taking’ 

37. TI ‘eye contact’ OR AB ‘eye contact’ 

38. TI ‘joint attention’ OR AB ‘joint attention’ 

39. TI ‘empath*’ OR AB ‘empath*’ 

40. TI ‘theory of mind’ OR AB ‘theory of mind’ 

41. S23 to S40 

Embase 

Updated search on 17th of December 2018: 2340 articles 

1. Exp autism/ or exp Asperger syndrome/ or exp ‘pervasive 

development disorder not otherwise specified’/ 

2. Autis* 

3. Asperger* 

4. ASD 

5. ‘pervasive development disorder*’ 

6. PDD 

7. 1 OR 2 OR 3 OR 4 OR 5 OR 6 

8. Exp computer/ 

9. Exp computer assisted therapy/ 
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10. Exp technology/ or exp educational technology/ 

11. Exp software/ 

12. Computer* 

13. Software* 

14. Technolog* 

15. ‘computer based’ 

16. ‘computer assisted’ 

17. ‘computer game*’ 

18. ‘video game*’ 

19. ‘serious game*’ 

20. ‘simulation game*’ 

21. ‘online game*’ 

22. ‘game based learning’ 

23. 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 

18 OR 19 OR 20 OR 21 OR 22 

24. Exp social interaction/ or exp social cognition/ 

25. Exp social behaviour/ 

26. Exp emotion/ 

27. Exp facial expression/ 

28. Exp empathy/ 

29. Exp ‘theory of mind’/ 

30. Soci* 

31. ‘social conversation’ 

32. ‘social interaction’ 

33. Emotion* 

34. Face* 

35. Facial* 

36. Feeling* 

37. Expression* 

38. ‘turn taking’ 

39. ‘eye contact’ 

40. ‘joint attention’ 

41. Empath* 

42. ‘theory of mind’ 

43. 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 

OR 34 OR 35 OR 36 OR 37 OR 38 OR 39 OR 40 OR 41 OR 42 OR 

42 

44. 7 AND 23 AND 43 
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PudMed 

Updated search on 17th of December 2018: 582 articles 

(((Autis*[Title/Abstract] OR Asperger*[Title/Abstract] OR ASD*[Title/Abstract] 
OR ‘Pervasive Development Disorder*’[Title/Abstract] OR 
PDD[Title/Abstract])) AND (Computer*[Title/Abstract] OR 
software*[Title/Abstract] OR technolog*[Title/Abstract] OR ‘computer 
based’[Title/Abstract] OR ‘computer assisted’[Title/Abstract] OR ‘computer 
game*’[Title/Abstract] OR ‘video game*’[Title/Abstract] OR ‘serious 
game*’[Title/Abstract] OR ‘simulation game*’[Title/Abstract] OR ‘online 
game*’[Title/Abstract] OR ‘game based learning’[Title/Abstract])) AND 
(Social*[Title/Abstract] OR ‘social conversation’[Title/Abstract] OR ‘social 
interaction’[Title/Abstract] OR ‘emotion*’[Title/Abstract] OR 
‘face*’[Title/Abstract] OR ‘facial*’[Title/Abstract] OR feeling*[Title/Abstract] 
OR ‘expression*’[Title/Abstract] OR ‘turn taking’[Title/Abstract] OR ‘eye 
contact’[Title/Abstract] OR ‘joint attention’[Title/Abstract] OR 
‘empath*’[Title/Abstract] OR ‘theory of mind’[Title/Abstract]) 
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Appendix B: Game information sources 

Table B.1. Information for each social emotional computer based intervention targeting autistic individuals 

Article Game  Information source 
Bauminger et al. (2013) NoProblem! Zancanaro, M., Giusti, L., Gal, E., & Weiss, P. T. (2011, September). Three around a table: 

the facilitator role in a co-located interface for social competence training of children with 
autism spectrum disorder. In IFIP Conference on Human-Computer Interaction (pp. 123-
140). Springer Berlin Heidelberg. 

JoinIn! Zancanaro, M., Giusti, L., Bauminger-Zviely, N., Eden, S., Gal, E., & Weiss, P. L. (2014). 
NoProblem! A collaborative interface for teaching conversation skills to children with high 
functioning autism spectrum disorder. In Playful User Interfaces (pp. 209-224). Springer 
Singapore.  

Beaumont & Sofronoff 
(2008) 

Secret Agent Society https://www.sst-institute.net/ (Video available) 

Bernardini et al. (2014) ECHOES Article 
Bernard-Opitz et al. 
(2001) 

- Article 

Bölte et al. (2002, 2006, 
2015) 

Frankfurt Training for 
Facial Affect 
Recognition 

Article (mainly from the 2002 article) 
Bölte, S., Feineis-Matthews, S., Leber, S., Dierks, T., Hubl, D., & Poustka, F. (2002). The 
development and evaluation of a computer-based program to test and to teach the 
recognition of facial affect. International Journal of Circumpolar Health, 61(sup2), 61-68. 
 

https://ki.se/en/kind/fefa-a-computer-based-program-for-the-training-and-testing-of-facial-
affect-recognition  

Cheng et al. (2018) 3D Complex Facial 
Expression 
Recognition (3CFER) 

Article 

Faja et al. (2012) - Faja, S., Aylward, E., Bernier, R., & Dawson, G. (2007). Becoming a face expert: A 
computerized face-training program for high-functioning individuals with autism spectrum 
disorders. Developmental neuropsychology, 33(1), 1-24.  

https://www.sst-institute.net/
https://ki.se/en/kind/fefa-a-computer-based-program-for-the-training-and-testing-of-facial-affect-recognition
https://ki.se/en/kind/fefa-a-computer-based-program-for-the-training-and-testing-of-facial-affect-recognition
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Article Game  Information source 
Fletcher-Watson et al. 
(2015) 

FindMe http://www.interface3.com/findme/ (with video demos) 
 

Fletcher-Watson, S., Hammond, S., O’Hare, A., Pain, H., Petrou, A., & McConachie, H. 
(2013, May). Click-East: evaluating the impact of an iPad app on social communicative 
abilities in young children with autism. In International meeting for autism research. 

Fridenson-Hayo et al. 
(2017) 

EmotiPlay https://emotiplay.com/  

Friedrich et al. (2015) - Article 
Golan and Baron-Cohen 
(2006); Lacava et al. 
(2007); Lacava et al. 
(2010); Lopata et al. 
(2016); Thomeer et al. 
(2011; 2015) 

Mindreading http://www.jkp.com/uk/mindreading/mainfeatures/ 

Gordan et al. (2014) FaceMaze Article 
Hopkins et al. (2011); 
Rice et al. (2015) 

FaceSay Article 
 

http://www.facesay.com/ - free trial available for download 
Jeffries et al, (2016) Look in My Eyes 

Steam Train 
https://www.youtube.com/watch?v=6jaRdZy0J18 

Jouen et al. (2017) GOLIAH Bono, V., Narzisi, A., Jouen, A.-L., Tilmont, E., Hommel, S., Jamal, W., … 
MICHELANGELO Study Group. (2016). GOLIAH: A Gaming Platform for Home-Based 
Intervention in Autism – Principles and Design. Frontiers in Psychiatry, 7, 70. 
http://doi.org/10.3389/fpsyt.2016.00070  

Malinverni et al. (2017) Pico’s Adventures Article 
http://m4all.upf.edu/ (Main website) 
http://m4all.upf.edu/?page_id=72 (Game Download) 
Malinverni, L., Mora, J., Padillo, V., Hervás, A., Pares, N. (2014, October). Pico’s Adventure: 
A Kinect game to promote social initiation in children with autism spectrum disorder. In 
ITASD 2nd International Conference on Innovative Technologies (pp. 1-7). 

http://www.interface3.com/findme/
https://emotiplay.com/
http://www.jkp.com/uk/mindreading/mainfeatures/
http://www.facesay.com/
https://www.youtube.com/watch?v=6jaRdZy0J18
http://doi.org/10.3389/fpsyt.2016.00070
http://m4all.upf.edu/
http://m4all.upf.edu/?page_id=72
https://www.researchgate.net/profile/Amaia_Hervas
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Article Game  Information source 
https://vimeo.com/94664626 (Video demonstration of game. Password provided in 
conference abstract) 

Miller et al. (2017) - Article 
Russo-Ponsaran et al. 
(2014, 2016) 

MiX https://www.youtube.com/watch?v=tm63UgaRdXo  

Serret et al. (2014) JeStiMuIE https://www.youtube.com/watch?v=3W-QaLE7hEo&feature=player_embedded 

Silver & Oakes (2001) Emotion Trainer http://www.emotiontrainer.co.uk/ (demo available) 
Swettenham (1996) - Article 
Tanaka et al. (2010) Let’s Face It! http://web.uvic.ca/~letsface/letsfaceit/ 

http://web.uvic.ca/~letsface/letsfaceit/?q=node/5 
Free to download on website 

White et al. (2018) Facial Emotion 
Expression Training 
(FEET) 

Article 

 

https://vimeo.com/94664626
https://www.youtube.com/watch?v=tm63UgaRdXo
https://www.youtube.com/watch?v=3W-QaLE7hEo&feature=player_embedded
http://www.emotiontrainer.co.uk/
http://web.uvic.ca/~letsface/letsfaceit/
http://web.uvic.ca/~letsface/letsfaceit/?q=node/5
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Appendix C: Development of the serious 
game assessment tool 

While it has been proposed that the application of Serious Game design 

frameworks will improve the effect of CBI (Whyte et al., 2015), evaluating this 

proposition has been limited by the lack of an available tool to quantify the 

application of these frameworks. In addressing this limitation, the first stage 

of this review undertook the development of a Serious Game Assessment 

Tool aimed at measuring the Serious Game design quality of social 

emotional CBI in ASD. Development of this tool followed a two stage 

process; initial development, content review and assessment reliability. 

Stage 1: Initial development 

Initially, a literature review was completed to retrieve any relevant 

published articles describing principles or frameworks specifically for 

designing serious games. While there are a number of approaches to serious 

game design, the development of the Serious Game assessment tool for the 

present study was guided by a recent review Whyte et al. (2015), given its 

focus on the applicability of serious games in ASD. Whyte et al. (2015) 

provided a conceptual review of CBI in ASD based on the five serious game 

principles outlined, classifying whether the principle was present, absent or 

partially incorporated. For example, under the principle ‘motivating storyline’, 

games were either classified as ‘yes, signifying that it was present, ‘some’, or 

‘themed’ if it was partially incorporated and ‘no’ indicating that the principle 

was not applied. ‘Some’ and ‘themed’ storylines were classified similarly as 

both features contains some motivating aspects for players to engage in. 

Additionally, ‘medium’ and ‘short’ term goals were both classified as ‘1’ as all 

serious games are designed to contain educational goals, rather than for the 

sole purpose of entertainment (Whyte et al., 2015). While the current 

framework articulates the grading of each Serious Game design principles, 

there is a need for clearer operational definitions of each of its classification. 

Given this, in the present review an ordinal classification system was 

developed through an iterative process, comparing and grading the range of 
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game design features across existing CBI with respect to each of the five 

game design principles identified in Whyte et al. (2015). The total rating 

percentage was obtained by summing the total score relative to the 

maximum obtainable of score 10. The ordinal classification system for each 

principle is summarised in the table below. 

Table C.1. Description of the ordinal classification system in the Serious 
Game Assessment Tool 

 Score/Rating 
scale 

Description 

Scores within each Serious 
Game principle 

2 Principle fully incorporated in the CBI 
1 Principle partially incorporated in the 

CBI 
0 Principle is not applied in the CBI 

Total rating percentage 80% and 
above 

Very strong application of Serious 
Game principles 

 70-79% Good application of Serious Game 
principles 

 60-69% Average application of Serious Game 
principles 

 49% and 
below 

Limited application of Serious Game 
principles 

Note. CBI = computer based intervention. 

Stage 2: Assessment reliability 

To increase the content clarity and reliability of the Serious Game 

Assessment Tool, social emotional CBIs in autism were retrieved and initially 

evaluated against the tool by the first author. A random selection of included 

CBI literature (20%) was examined by two reviewers (JT and MF) in 

determining the inter-rater reliability, resulting in further refinement of the 

proposed operational definitions of game design. A subsequent inter-rater 

reliability procedure (JT and SG) with a new randomly selected subset of CBI 

literature (20%) was conducted, achieving a kappa agreement score of 

rƙ = .96. Any remaining discrepancies were resolved with discussion. The 

final operational definitions and scoring matrix of the Serious Game 

Assessment Tool are presented in Table 3 embedded in the main 

manuscript. 
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Appendix D: Outcome measurements and effect sizes 

Table D.1. Close generalisation outcomes 

Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-

value 

t-

value 
Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre 

Mean 
(SD) 

Post 
Mean 
(SD) 

n Pre 
Mean 
(SD) 

Post 
Mean 
(SD) 

Beaumont & 
Sofronoff 
(2008) 

Emotion 
recognition  

Assessment of 
Perception of Emotion 
from Facial Expressions 

 

26 17.44 
(2.67) 

19.92 
(2.67) 

23 18.3 
(2.46) 

19.73 
(2.80) 

- - 0.40 [-0.17, 0.97] 0.94 [0.46, 
1.41] 

Assessment of 
Perception of Emotion 
from Posture cues 

26 20.48 
(3.15) 

21.81 
(2.97) 

23 20.96 
(2.44) 

21.32 
(2.82) 

- - 0.34 [-0.23, 0.90] 

Emotion 
regulation 

James and the Maths 
Test (Attwood, 2004a) 

26 1.7 
(1.07) 

3.81 
(1.58) 

23 1.74 
(1.21) 

2.00 
(1.11) 

- - 1.60 [0.96, 2.24] 

Dylan is Being Teased 
(Attwood, 2004b) 

26 2.93 
(1.62) 

5.08 
(2.23) 

23 2.78 
(1.59) 

2.64 
(1.56) 

- - 1.40 [0.78, 2.03] 

Bӧlte et al. 
(2006) 

Emotion 
recognition  

Frankfurt Test of Facial 
Affect Recognition- Face 

 

5 31.6 
(9.9) 

43.0 
(3.2) 

5 33.6 
(9.9) 

33.0 
(9.4) 

- - 1.09 [-0.23, 2.42] 1.28 [0.10, 
2.46] 

Frankfurt Test of Facial 
Affect Recognition- Eyes 

 

5 17.6 
(6.7) 

31.2 
(4.9) 

5 21.4 
(9.8) 

21.4 
(9.5) 

- - 1.46 [0.07, 2.86] 

Bӧlte et al. 
(2015) 

Emotion 
recognition  

Frankfurt Test of Facial 
Affect Recognition- Face 
and Eyes 

16 37.4 
(7.2) 

43.7 
(3.8) 

16 38.3 
(6.0) 

39.1 
(5.5) 

- - 0.81 [-0.09, 1.53] 0.71 [0.09, 
1.33] 

Emotion recognition Test 16 15.8 
(5.4) 

18.5 
(5.6) 

16 16.8 
(3.3) 

16.7 
(5.5) 

- - 0.61 [-0.10, 1.32] 

Faja et al. 
(2008) 

Face 
processing 

Benton Test of Facial 
Recognition-Long Form 
or Children’s Memory 
Scale 

5 - - 5 - - 5.60 - 1.35 [0.08, 2.62] 0.73 [-0.25, 
1.71] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

t-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre 

Mean 
(SD) 

Post 
Mean 
(SD) 

n Pre 
Mean 
(SD) 

Post 
Mean 
(SD) 

 

Sensitivity to second-
order relations 

 

5 - - 5 - - - 2.84 0.96 [-0.23, 2.15] 

Upright versus whole 
condition 

5 - - 5 - - - 0.66 0.46 [-0.68, 1.60] 

Inversion effect 5 - - 5 - - - 1.11 0.60 [-0.54, 1.74] 

Holistic processing 5 - - 5 - - - 0.25 0.29 [-0.84, 1.42] 

Faja et al. 
(2012) 

Face 
processing 

Benton Test of Facial 
Recognition-Long Form 
or Children’s Memory 
Scale 

5 - - 5 - - - 1.37 0.53 [-0.37, 1.43] 0.55 [-0.16, 
1.26] 

Sensitivity to second-
order relations 

5 - - 5 - - 0.55 - 0.33 [-0.55, 1.21] 

Inversion effect 5 - - 5 - - 5.13 - 1.02 [0.08, 1.96] 

Whole versus part 
conditions 

5 - - 5 - - 0.52 - 0.32 [-0.56, 1.20] 

Friedenson-
Hayo et al. 
(2017) 

Emotion 
recognition 

Facial Expression Task*- 
Israel 

18 9.83 
(3.43) 

12.11 
(2.65) 

20 11.0 
(2.22) 

11.3 
(2.93) 

- - 0.68 [0.02, 1.33] 0.69 [0.18, 
1.20] 

Facial Expression Task*- 
Sweden 

16 10.0 
(2.31) 

12.06 
(2.82) 

20 10.05 
(3.32) 

11.05 
(3.35) 

- - 0.36 [-0.31, 1.02] 

Voice Task*- Sweden 18 10.47 
(2.4) 

12.66 
(2.45) 

20 11.0 
(2.71) 

10.65 
(2.72) 

- - 0.97 [0.30, 1.64] 

Voice Task*- Israel 16 11.19 
(3.92) 

13.38 
(3.34) 

20 11.63 
(4.03) 

12.45 
(4.26) 

- - 0.34 [-0.54, 1.21] 

Body language Task*- 
Israel 

18 16.06 
(3.93) 

20.0 
(2.59) 

20 16.8 
(3.49) 

16.1 
(3.51) 

- - 1.23 [0.53, 1.92] 

Body language Task*- 
Sweden 

16 13.25 
(4.09) 

18.56 
(3.18) 

20 14.7 
(4.69) 

17.45 
(4.12) 

- - 0.56 [-0.11, 1.23] 



THESIS REFERENCE LIST 

258 

Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

t-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre 

Mean 
(SD) 

Post 
Mean 
(SD) 

n Pre 
Mean 
(SD) 

Post 
Mean 
(SD) 

Golan & 
Baron-Cohen 
(2006)-1 

Emotion 
recognition  

Cambridge Mindreading 
(CAM)- Face 

19 31.3 
(8.8) 

37.5 
(7.8) 

22 32.5 
(8.4) 

34.8 
(8.2) 

- - 0.45 [-0.18, 1.07] 0.51 [-0.00, 
1.02] 

Cambridge Mindreading 
(CAM)- Voice 

19 33.8 
(6.6) 

38.9 
(6.2) 

22 35.2 
(7.4) 

36.6 
(7.9) 

- - 0.52 [-0.11, 1.14] 

Cambridge Mindreading 
(CAM)- Concepts 
recognised 

19 9.8 
(5.2) 

13.6 
(4.8) 

22 10.5 
(5.2) 

11.3 
(5.4) 

- - 0.57 [-0.06, 1.19] 

Golan & 
Baron-Cohen 
(2006)-2 

Emotion 
recognition  

Cambridge Mindreading 
(CAM)- Face 

13 32.3 
(8.1) 

36.2 
(8.9) 

13 26.8 
(9.7) 

29.3 
(9.5) 

- - 0.15 [-0.62, 0.92] 0.38 [-0.26, 
1.01] 

Cambridge Mindreading 
(CAM)- Voice 

13 33.2 
(9.1) 

38.9 
(7.6) 

13 31.1 
(9.1) 

31.8 
(10.9) 

- - 0.53 [-0.25, 1.31] 

Cambridge Mindreading 
(CAM)- Concepts 
recognised 

13 10.2 
(4.9) 

13.5 
(5.2) 

13 7.7 
(5.8) 

8.5 
(6.3) 

- - 0.45 [-0.33, 1.23] 

Hopkins et al. 
(2011) 

Emotion 
recognition 

Ekman’s black and white 
photograph sand 
schematic drawings- 
HFA group 

13 8.0 
(3.1) 

9.54 
(2.34) 

11 6.31 
(1.97) 

6.08 
(2.33) 

- - 0.64 [-0.18, 1.46] 0.48 [-0.16, 
1.12] 

Ekman’s black and white 
photograph sand 
schematic drawings- LFA 
group 

11 5.43 
(2.59) 

6.57 
(2.28) 

14 5.27 
(1.95) 

5.18 
(2.44) 

- - 0.53 [-0.27, 1.33] 

Face 
processing 

Benton Facial 
Recognition Test (Long 
form) - HFA group 

13 36.0 
(7.03) 

40.64 
(6.67) 

11 29.31 
(5.59) 

31.23 
(5.79) 

- - 0.41 [-0.40, 1.22] 

Benton Facial 
Recognition Test (Long 
form) - LFA group 

11 29.86 
(4.72) 

32.64 
(6.81) 

14 28.18 
(4.21) 

29.36 
(4.24) 

- - 0.35 [-0.45, 1.14] 

Lopata et al. 
(2016) 

Emotion 
recognition 

Cambridge Mindreading 
(CAM)- Face 

18 25.61 
(6.65) 

30.28 
(6.670 

18 23.78 
(6.92) 

24.44 
(7.27) 

- - 0.58 [-0.09, 1.24] 0.42 [-0.15, 
0.99] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

t-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre 

Mean 
(SD) 

Post 
Mean 
(SD) 

n Pre 
Mean 
(SD) 

Post 
Mean 
(SD) 

Cambridge Mindreading 
(CAM)- Voice 

18 25.94 
(6.67) 

29.17 
(7.23) 

18 23.39 
(6.62) 

24.83 
(7.79) 

- - 0.26 [-0.39, 0.92] 

Rice et al. 
(2015) 

Emotion 
recognition 

NEPSY-II Affect 
Recognition subtest 

16 8.63 
(3.36) 

12.56 
(2.71) 

15 8.73 
(2.55) 

8.53 
(3.18) 

- - 1.34 [0.56, 2.12] - 

Russo-
Ponsaran et al. 
(2016) 

Emotion 
recognition 

NEPSY-II Affect 
Recognition subtest 

12 24.25 
(5.03) 

28.24 
(2.8) 

13 23.77 
(6.3) 

26.71 
(2.7) 

- - 0.18 [-0.61, 0.96] 1.07 [0.42, 
1.72] 

MiX* 12 49.5 
(24.0) 

99.07 
(12.5) 

13 66.7 
(21.9) 

63.55 
(12.5) 

- - 2.22 [1.23, 3.22] 

Diagnostic Analysis of 
Nonverbal Accuracy- 
Child Faces Test 

12 76.4 
(13.6) 

83.65 
(9.9) 

13 77.6 
(12.7) 

76.31 
(9.9) 

- - 0.63 [0.18, 1.43] 

Comprehensive affective 
testing (Names Affect 
subtest) 

12 63.5 
(17.6) 

72.64 
(9.5) 

13 64.4 
(17.4) 

67.56 
(9.5) 

- - 0.33 [-0.46, 1.12] 

Comprehensive affective 
testing (Three Faces 
subtest) 

12 52.1 
(9.6) 

61.61 
(9.0) 

13 51.9 
(11.2) 

56.8 
(8.9) 

- - 0.43 [-0.37, 1.22] 

Emotion 
imitation 

Video ratings of quality of 
facial expressions- Sad 

12 0.83 
(0.39) 

1.19 
(0.6) 

13 1.0 
(0.0) 

1.06 
(0.6) 

- - 1.08 [0.24, 1.91] 

Video ratings of quality of 
facial expressions- Anger 

12 1.25 
(0.45) 

1.88 
(0.5) 

13 1.31 
(0.63) 

1.26 
(0.5) 

- - 1.20 [0.35, 2.05] 

Video ratings of quality of 
facial expressions- 
Disgust 

12 0.83 
(0.58) 

1.90 
(0.5) 

13 1.23 
(0.44) 

0.94 
(0.5) 

- - 2.57 [2.13, 3.63] 

Video ratings of quality of 
facial expressions- 
Contempt 

12 0.75 
(0.75) 

2.10 
(0.5) 

13 1.00 
(0.71) 

0.75 
(0.5) 

- - 2.58 [1.70, 3.46] 

Video ratings of quality of 
facial expressions- Fear 

12 1.17 
(0.5) 

1.24 
(0.5) 

13 1.00 
(0.41) 

1.40 
(0.5) 

- - -0.81 [-1.62, 
0.01] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

t-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre 

Mean 
(SD) 

Post 
Mean 
(SD) 

n Pre 
Mean 
(SD) 

Post 
Mean 
(SD) 

Video ratings of quality of 
facial expressions- 
Surprise 

12 1.42 
(0.52) 

1.96 
(0.5) 

13 1.54 
(0.52) 

1.35 
(0.5) 

- - 1.36 [0.92, 1.80] 

Silver & Oakes 
(2001) 

Emotion 
recognition 

Facial Expression 
Photographs (Spence, 
1980) 

11 4.27 
(1.85) 

- 11 4.45 
(2.34) 

- 5.57 - 0.97 [0.12, 1.82] 0.94 [0.20, 
1.67] 

Emotion Recognition 
Cartoons. 

11 4.36 
(3.35) 

- 11 3.27 
(1.79) 

- 4.79 - 0.90 [0.05, 1.75] 

Tanaka et al. 
(2010) 

Emotion 
recognition 

Let’s Face It! Skills 
Battery* Expression 
subtest 

42 49.1  64.1  37 56.4  52.0  0.0 - 0.00 [-0.44, 0.44] 0.23 [-0.11, 
0.57] 

Face 
processing 

Let’s Face It! Skills 
Battery* Face 
dimensions subtest 

42 72.1  79.8  37 74.2  81.0  0.20 - 0.10 [-0.34, 0.54] 

Let’s Face It! Skills 
Battery* immediate 
memory for faces subtest 

42 43.1  43.0  37 46.3  49.2  0.47 - 0.15 [-0.29, 0.59] 

Let’s Face It! Skills 
Battery* masked features 
subtest 

42 52.1  58.1  37 54.6  58.5  0.77 - 0.20 [-0.24, 0.64] 

Let’s Face It! Skills 
Battery* parts/whole 
identity subtest 

42 58.3  64.1  37 63.3  63.1  9.15 - 0.68 [0.24, 1.12] 

Thomeer et al. 
(2015) 

Emotion 
recognition 

Cambridge Mindreading 
(CAM)- Face 

22 23.05 
(8.77) 

32.71 
(6.04) 

21 24.48 
(6.99) 

24.71 
(7.13) 

- - 1.16 [0.52, 1.81] 1.03 [0.48, 
1.58] 

Cambridge Mindreading 
(CAM)- Voice 

22 22.95 
(7.99) 

30.95 
(7.66) 

21 22.1 
(6.56) 

23.38 
(6.41) 

- - 0.90 [0.27, 1.53] 

Note. CI = Confidence interval; HFA = High functioning autism; LFA = Low functioning autism; n = Number of participants; SD = Standard deviation; 
* Assessment modified or developed by authors.  
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Table D.2. Distant generalisation outcomes 

Author (Year) Targeted 
outcome 

Assessment Intervention group Control group Between 
group effect 
size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Beaumont & 
Sofronoff (2008) 

Emotion 
regulation 

Emotion Regulation and 
Social Skills 
Questionnaire (parent 
report) 

26 39.78 
(10.17) 

57.38 
(13.4) 

23 39.64 
(12.52) 

40.14 
(10.69) 

1.48 [0.85, 
2.12] 

- 

Fletcher-Watson et 
al. (2015) 

Social 
communication 

Communication and 
Symbolic Behaviour 
Scale- communicative 
behaviours. 

26 23.8 
(6.2) 

24.9 
(6.0) 

23 24.5 
(6.1) 

24.9 
(5.2) 

0.11 [-0.43, 
0.65] 

0.14 [-0.33, 
0.61] 

Communication and 
Symbolic Behaviour 
Scale- symbolic 
behaviours. 

26 6.6 
(2.5) 

6.9 
(2.3) 

23 7.1 
(2.1) 

7.0 
(2.2) 

0.17 [-0.37, 
0.71] 

Friedenson-Hayo et 
al. (2017) 

Emotion 
recognition 

Emotion Integrative 
Task*- Israel 

18 11.94 
(2.55) 

12.72 
(3.08) 

20 12.45 
(2.48) 

12.10 
(3.49) 

0.44 [-0.20, 
1.08] 

0.34 [-0.23, 
0.90] 

Emotion Integrative 
Task*- Sweden 

16 9.31 
(2.68) 

12.19 
(3.12) 

20 10.05 
(3.38) 

12.2 
(3.53) 

0.23 [-0.43, 
0.89] 

Golan & Baron-
Cohen (2006)-1 

Emotion 
recognition 

Reading the Mind in the 
Eyes Task  

19 23.1 
(6.7) 

23.8 
(4.7) 

22 23.9 
(6.7) 

23.0 
(7.3) 

0.23 [-0.38, 
0.85] 

0.03 [-0.50, 
0.56] 

Reading the Mind in the 
Voice Task 

19 16.1 
(3.9) 

16.7 
(3.9) 

22 16.1 
(3.9) 

17.4 
(3.5) 

-0.18 [-0.79, 
0.44] 

Golan & Baron-
Cohen (2006)-2 

Emotion 
recognition 

Reading the Mind in the 
Eyes Task  

13 21.6 
(6.3) 

23.8 
(4.2) 

13 21.5 
(5.6) 

19.2 
(6.8) 

0.73 [-0.06, 
1.53] 

0.40 [-0.27. 
1.08] 

Reading the Mind in the 
Voice Task 

13 15.1 
(2.8) 

16.2 
(3.5) 

13 13.9 
(4.5) 

14.7 
(4.6) 

0.08 [-0.69, 
0.85] 

Lopata et al. (2016) Emotion 
recognition 

Emotion recognition 
survey- parent report 

18 77.56 
(16.09) 

92.94 
(17.84) 

18 90.79 
(18.19) 

100.14 
(19.99) 

0.34 [-0.31, 
1.00] 

0.10 [-0.44, 
0.63] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group Between 
group effect 
size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Emotion recognition 
survey- clinician ratings 

18 84.4 
(16.09) 

99.21 
(17.84) 

18 93.89 
(17.8) 

105.55 
(13.39) 

0.18 [-0.47, 
0.84] 

Social emotional 
evaluation 

18 49.33 
(6.86) 

50.5 
(7.29) 

18 50.22 
(4.04) 

52.72 
(2.76) 

-0.23 [-0.89, 
0.42] 

Russo-Ponsaran et 
al. (2016) 

Emotion 
awareness 

Emotion Fluency 12 8.42 
(3.4) 

6.38 
(4.3) 

13 8.54 
(4.9) 

6.58 
(4.2) 

-0.02 [-0.80, 
0.77] 

0.63 [-0.04, 
1.30] 

Emotion Storybook 12 6.58 
(8.9) 

6.27 
(4.2) 

13 13.77 
(15.18) 

6.59 
(4.2) 

0.53 [-0.27, 
1.33] 

Emotion 
recognition 

Child and Adolescent 
Social Perception Scale 

12 26.94 
(13.14) 

42.62 
(10.4) 

13 34.7 
(14.66) 

30.6 
(10.3) 

1.37 [0.50, 
2.24] 

Thomeer et al. 
(2015) 

Emotion 
recognition 

Emotion recognition 
survey 

22 93.45 
(21.87) 

119.5 
(20.41) 

21 101.43 
(23.16) 

114.05 
(22.66) 

0.86 [0.24, 
1.49] 

0.72 [0.19, 
1.26] 

Emotion 
imitation 

Emotion Display survey 22 107.64 
(13.25) 

130.59 
(18.59) 

21 120.43 
(25.16) 

125.81 
(21.59) 

0.59 [-0.02, 
1.20] 

Note. CI = Confidence interval; n = Number of participants; SD = Standard deviation; * Assessment modified or developed by authors. 
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Table D.3. Transferability outcomes 

Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Beaumont & 
Sofronoff (2008) 

Social skills Social Skills 
Questionnaire- parent 
report 

26 25.3 
(7.43) 

38.08 
(9.84) 

23 23.16 
(9.05) 

25.11 
(7.91) 

- 1.30 [0.68, 1.91] - 

Bӧlte et al. (2006) Brain 
activation 

fMRI Fusiform gyrus-
right  

5 1.38 
(0.59) 

1.04 
(0.29) 

23 1.13 
(0.32) 

1.07 
(0.16) 

- -0.53 [-1.79, 0.73] 0.60 [-0.40, 
1.60] 

fMRI Fusiform gyrus-
left 

5 1.14 
(0.2) 

1.08 
(0.49) 

23 1.07 
(0.21) 

1.11 
(0.31) 

- -0.44 [-1.69, 0.81] 

fMRI Medical occipital 
gyrus-right 

5 1.41 
(0.36) 

1.42 
(0.59) 

23 1.46 
(0.48) 

0.95 
(0.29) 

- 1.11 [-0.22, 2.44] 

fMRI Medical occipital 
gyrus-left 

5 1.64 
(0.62) 

1.66 
(0.61) 

23 1.58 
(0.42) 

1.01 
(0.36) 

- 1.01 [-0.31, 2.32] 

fMRI Precentral gyrus-
right 

5 1.28 
(0.3) 

0.99 
(0.43) 

23 0.89 
(0.28) 

0.86 
(0.13) 

- -0.81 [-2.10, 0.48] 

fMRI Precentral gyrus-
left 

5 1.09 
(0.15) 

1.16 
(0.53) 

23 0.88 
(0.29) 

0.66 
(0.31) 

- 1.13 [-0.20, 2.47] 

fMRI Superior parietal 
lobule- right 

5 0.58 
(0.16) 

1.16 
(0.13) 

23 0.86 
(0.45) 

0.78 
(0.17) 

- 1.76 [0.30, 3.23] 

fMRI Superior parietal 
lobule- left 

5 0.95 
(0.16) 

1.10 
(0.38) 

23 1.13 
(0.42) 

0.72 
(0.28) 

- 1.59 [0.17, 3.01] 

Faja et al. (2012) Brain 
activation 

Event Related 
Potentials (P1 
amplitude) 

9 - - 9 - - 4.8 1.25 [0.01, 2.49] - 

Fletcher-Watson et 
al. (2015) 

Language 
skills 

MacArthur 
Communicative 
Development Inventory- 
words  

26 207.0 
(135) 

223.0 
(140) 

27 203.0 
(129) 

221.0 
(132) 

- -0.01 [-0.55, 0.52] 0.03 [-0.41, 
0.47] 

MacArthur 
Communicative 
Development Inventory- 

26 142.0 
(156) 

162.0 
(163) 

27 123.0 
(138) 

148.0 
(155) 

- -0.03 [-0.57, 0.51] 



THESIS REFERENCE LIST 

264 

Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

MacArthur 
Communicative 
Development Inventory- 
gestures 

26 30.0 
(15.1) 

31.0 
(16.4) 

27 33.0 
(15.2) 

32.0 
(15.2) 

- 0.13 [-0.41, 0.67] 

Hopkins et al. (2011) Social Skills Social Skills 
Observation- HFA 

11 8.68 
(2.11) 

7.72 
(2.56) 

13 8.85 
(2.58) 

10.31 
(0.97) 

- -0.98 [-1.83, -
0.13] 

0.01 [-0.64, 
0.66] 

Social Skills 
Observation- LFA 

14 9.86 
(2.48) 

9.68 
(1.71) 

11 10.14 
(2.17) 

10.95 
(1.42) 

- -0.41 [-1.21, 0.39] 

Social Skills Rating 
System- HFA 

11 61.55 
(9.43) 

63.9 
(8.84) 

13 68.38 
(7.13) 

66.78 
(10.6
8) 

- 0.46 [-0.35, 1.28] 

Social Skills Rating 
System- LFA 

14 61.71 
(8.62) 

68.64 
(9.93) 

11 60.91 
(8.39) 

59.45 
(9.49) 

- 0.95 [0.12, 1.78] 

Jouen et al. (2017) Autism 
symptomato
logy 

Social Communication 
Questionnaire 

14 11.6 
(7.7) 

10.0 
(6.3) 

10 11.5 
(7.2) 

8.6 
(7.0) 

- 0.17 [-0.65, 0.98] -0.03 [-0.66, 
0.59] 

Autism Diagnostic 
Observation Schedule 

14 10.8 
(3.6) 

9.2 
(4.6) 

10 13.8 
(3.5) 

11.0 
(4.1) 

- -0.32 [-1.14, 0.50] 

Adaptive 
behaviour 

Vineland Adaptive 
Behaviour Scale II- 
Communication 

14 88.2 
(16.7) 

79.6 
(11.5) 

10 86.2 
(13.9) 

82.8 
(6.5) 

- -0.56 [-1.39, 0.26] 

Vineland Adaptive 
Behaviour Scale II- 
Socialisation 

14 79.5 
(10.3) 

78.3 
(10.7) 

10 80.1 
(11.9) 

85.3 
(8.4) 

- -0.21 [-1.03, 0.60] 

Vineland Adaptive 
Behaviour Scale II- 
Daily Living 

14 84.3 
(13.4) 

79.4 
(5.5) 

10 85.4 
(14.7) 

83.6 
(10.8) 

- 0.33 [-0.49, 1.14] 

Behaviour Child Behaviour 
Checklist 

14 63.9 
(8.4) 

61.2 
(8.3) 

10 66.5 
(7.3) 

60.5 
(11.3) 

- 0.40[-0.42, 1.22] 

Lopata et al. (2016) Social Responsiveness 
Scale- researcher 

18 58.22 
(10.65) 

65.22 
(7.39) 

18 60.33 
(9.71) 

67.11 
(7.07) 

- 0.02 [-0.63, 0.67] 0.08 [-0.42, 
0.58] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Autism 
symptomato
logy 

ratings (scores 
reversed) 

Social Responsiveness 
Scale- parent ratings 
(scores reversed) 

18 71.28 
(13.11) 

81.83 
(10.24) 

18 71.61 
(12.8
9) 

84.11 
(10.7
1) 

- -0.15 [-0.80, 0.51] 

Social skills Adapted 
Skillsstreaming 
Checklist- parent 
ratings 

18 101.94 
(18.04) 

117.33 
(17.29) 

18 99.11 
(16.9
8) 

116.8
9 
(16.8
5) 

- -0.13 [-0.79, 0.52] 

Adapted 
Skillsstreaming 
Checklist- researcher 
ratings 

18 102.06 
(26.15) 

124.89 
(30.0) 

18 101.7
2 
(20.1
1) 

124.7
8 
(19.7) 

- -0.01 [-0.66, 0.64] 

Behaviour Assessment 
System for Children- 
researcher ratings 

18 42.56 
(9.1) 

49.61 
(8.37) 

18 42.61 
(4.89) 

47.44 
(6.25) 

- 0.30 [-0.36, 0.95] 

Behaviour Assessment 
System for Children- 
parent ratings 

18 33.89 
(7.48) 

38.56 
(8.21) 

18 37.44 
(9.91) 

38.11 
(8.55) 

- 0.45 [-0.22, 1.11] 

Rice et al. (2015) Theory of 
mind 

NEPSY-II Theory of 
Mind Subtest 

16 15.38 
(5.83) 

21.63 
(4.83) 

15 14.8 
(7.35) 

16.6 
(6.9) 

- 0.66 [-0.07, 1.38] 0.19 [-0.37, 
0.75] 

Autism 
Symptomat
ology 

Social Responsiveness 
Scale (scores reversed) 

16 62.25 
(9.34) 

65.19 
(7.66) 

15 67.8 
(10.0
5) 

65.4 
(9.91) 

- -0.59 [-1.31, 0.13] 

Social skills Positive interactions- 
observations 

16 6.47 
(3.73) 

6.47 
(4.37) 

15 7.2 
(3.45) 

7.87 
(3.53) 

- -0.18 [-0.89, 0.52] 

Negative interactions- 
observations (scores 
reversed) 

16 0.56 
(0.95) 

1.0 
(0.93) 

15 0.17 
(0.36) 

0.8 
(1.0) 

- -0.25 [-0.96, 0.45] 
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Author (Year) Targeted 
outcome 

Assessment Intervention group Control group F-
value 

Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Russo-Ponsaran et 
al. (2016) 

Social skills Bar-On Emotional 
Quotient Inventory: 
Youth Version 

12 67.75 
(11.71) 

64.26 
(6.3) 

13 58.92 
(7.25) 

62.26 
(6.3) 

- -0.68 [-1.49, 0.12] - 

Silver & Oakes 
(2001) 

Theory of 
mind 

Happe’s Strange 
Stories 

11 18.3 16.4 11 20.8 22.9 6.88 1.08 [0.23, 1.93] - 

Thomeer et al. (2015) Social skills Behaviour Assessment 
System for Children, 
Second Edition- Parent 
Rating Scales 

22 38.18 
(11.13) 

40.68 
(10.29) 

21 36.95 
(8.29) 

37.76 
(7.86) 

- 0.17 [-0.43, 0.77] 0.36 [-0.17, 
0.88] 

Autism 
symptomato
logy 

Social Responsiveness 
Scale 

22 75.59 
(13.05) 

83.86 
(13.14) 

21 78.81 
(10.8
7) 

80.38 
(13.9
1) 

- 0.55 [-0.06, 1.16] 

Note. CI = Confidence interval; fMRI = Functional magnetic resonance imaging; HFA = High functioning autism; LFA = Low functioning autism; n = 
Number of participants; SD = Standard deviation. 
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Table D.4. Maintenance outcomes 

Author 
(Year) 

Targeted 
outcome 

Assessment Duration 
post 
interventio
n 

Intervention group Control group Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Close generalisation 

Beaumont 
& Sofronoff 
(2008) 

Emotion 
recognition 

Assessment of 
Perception of Emotion 
from Facial 
Expression 

6 weeks  25 17.4 
(2.75) 

20.32 
(4.76) 

23 19.35 
(2.82) 

21.35 
(2.31) 

0.33 [-0.24, 0.90] -0.09 [-0.55, 
0.36] 

Assessment of 
Perception of Emotion 
from Posture Cues  

6 weeks  25 20.44 
(3.16) 

22.2 
(2.52) 

23 21.57 
(2.76) 

22.91 
(1.98) 

0.14 [-0.43, 0.71] 

Emotion 
management 

James and the Maths 
Test- anxiety 
management  

6 weeks  25 1.76 
(1.09) 

2.76 
(1.33) 

21 1.91 
(0.95) 

3.48 
(2.02) 

-0.54 [-1.14, 0.05] 

Dylan is Being 
Teased (presented 
with a story and asked 
to offer suggestions)-  

6 weeks  25 3.0 
(1.55) 

4.36 
(2.27) 

21 2.39 

(1.67) 

4.22 
(2.32) 

-0.29 [-0.87, 0.30] 

Russo-
Ponsaran 
et al. 
(2016) 

Emotion 
recognition 

NEPSY Affect 
Recognition- 

4-6 weeks  12 24.25 
(5.03) 

27.33 
(2.7) 

13 23.77 
(6.3) 

24.69 
(2.7) 

0.36 [-0.43, 1.16] 0.88 [0.25, 
1.51] 

Mix (developed by 
authors)- emotion 
labeling of child faces- 

4-6 weeks  12 49.5 
(24.0) 

94.62 
(13.9) 

13 66.7 
(21.9) 

61.74 
(13.8) 

2.11 [1.13, 3.09] 

Diagnostic Analysis of 
Nonverbal Accuracy 
(Child Faces) 

4-6 weeks  12 76.4 
(13.6) 

80.45 
(8.2) 

13 77.6 
(12.7) 

74.14 
(8.2) 

0.55 [-0.25, 1.35] 

Comprehensive Affect 
Testing System 
(Three Faces)- 

4-6 weeks  12 52.1 
(9.6) 

60.6 
(10.2) 

13 51.9 
(11.2) 

59.66 
(10.2) 

0.07 [-0.72, 0.85] 

Comprehensive Affect 
Testing System 
(Name Affect)- 

4-6 weeks  12 63.5 
(17.6) 

75.68 
(11.4) 

13 64.4 
(17.4) 

75.81 
(11.4) 

0.04 [-0.74, 0.83] 
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Author 
(Year) 

Targeted 
outcome 

Assessment Duration 
post 
interventio
n 

Intervention group Control group Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Emotion 
imitation 

Video recordings of 
emotion imitation- 
Sad-  

4-6 weeks  4 0.83 
(0.39) 

1.25 
(0.6) 

13 1.0 (0.0) 0.94 
(0.6) 

1.72 [0.80, 2.64] 

Video recordings of 
emotion imitation- 
Anger-  

4-6 weeks  4 1.25 
(0.45) 

1.72 
(0.52) 

13 1.31 
(0.63) 

1.19 
(0.5) 

1.03 [0.20, 1.87] 

Video recordings of 
emotion imitation- 
Disgust-  

4-6 weeks  4 0.83 
(0.58) 

1.6 
(0.5) 

13 1.23 
(0.44) 

1.29 
(0.5) 

1.34 [0.47, 2.21] 

Video recordings of 
emotion imitation- 
Contempt-  

4-6 weeks  4 0.75 
(0.45) 

1.92 
(0.6) 

13 1.0 
(0.71) 

1.07 
(0.6) 

1.77 [0.85, 2.70] 

Video recordings of 
emotion imitation- 
Fear-  

4-6 weeks  4 1.17 
(0.39) 

1.06 
(0.5) 

13 1.0 
(0.41) 

1.19 
(0.5) 

-0.72 [-1.53, 0.09] 

Video recordings of 
emotion imitation- 
Surprise-  

4-6 weeks  4 1.42 
(0.52) 

1.86 
(0.6) 

13 1.54 
(0.52) 

1.21 
(0.6) 

1.43 [0.55, 2.31] 

Thomeer et 
al. (2015) 

Emotion 
recognition 

Cambridge 
Mindreading Face 
Battery 

5 weeks 4 23.05 
(8.77) 

31.68 
(6.04) 

21 24.48 
(6.99) 

24.71 
(7.13) 

1.04 [0.40, 1.67] 0.86 [0.32, 
1.40] 

Cambridge 
Mindreading Voice 
Battery- Children 

5 weeks 4 22.95 
(7.99) 

31.27 
(8.76) 

21 22.1 
(6.56) 

25.33 
(7.16) 

0.68 [0.07, 1.30] 

Distant generalisation 

Beaumont 
& Sofronoff 
(2008) 

Emotion 
regulation 

Emotion regulation 
and social skills 
questionnaire- parent 
report-  

6 weeks 25 39.78 
(10.17) 

64.24 
(9.27) 

21 39.96 
(10.27) 

58.61 
(11.99) 

0.56 [-0.03, 1.15] 0.33 [-0.17, 
0.84] 

Emotion regulation 
and social skills 

5 months 25 39.78 
(10.17) 

62.12 
(12.9) 

21 39.96 
(10.27) 

61.19 
(10.96) 

0.11 [-0.47, 0.69] 
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Author 
(Year) 

Targeted 
outcome 

Assessment Duration 
post 
interventio
n 

Intervention group Control group Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

questionnaire- parent 
report-  

Fletcher-
Watson et 
al. (2015) 

Social 
communicatio
n 

Scripted interview 
(with parents)- 
communication 
scales- 
Developmental Profile 
and Gaming-  

6 months 24 23.8 
(6.2) 

25.3 
(5.8) 

25 24.5 
(6.1) 

27.3 
(5.9) 

-0.21 [-0.77, 0.35] -0.02 [-0.48, 
0.44] 

Scripted interview 
(with parents)- 
symbolic behaviour 
scales- 
Developmental Profile 
and Gaming -  

6 months 24 6.6 
(2.5) 

7.1 
(2.7) 

25 7.1 (2.1) 7.7 (2.4) -0.04 [-0.60, 0.52] 

Brief observation of 
social communication 
change-  

6 months 24 24.6 
(8.5) 

24.7 
(8.0) 

25 25.5 
(8.3) 

23.9 
(8.4) 

0.20 [-0.36, 0.76] 

Russo-
Ponsaran 
et al. 
(2016) 

Emotion 
recognition 

Child and Adolescent 
Social Perception 
Scale- six videos of 
social interactions-  

4-6 weeks  12 26.94 
(13.14) 

37.28 
(10.5) 

13 34.7 
(14.66) 

32.67 
(10.5) 

0.86 [0.04, 1.68] 0.48 [-0.18, 
1.13] 

Emotion 
awareness 

Emotion fluency 
(recite emotional 
words)- 

4-6 weeks  12 8.42 
(3.4) 

7.56 
(3.9) 

13 8.54 
(4.9) 

7.71 
(3.9) 

-0.01 [-0.79, 0.78] 

Emotion storybook 
(spontaneity in using 
emotion words)- 
create a story from a 
wordless book-  

4-6 weeks  12 6.58 
(8.9) 

7.82 
(3.9) 

13 13.77 
(15.18) 

7.53 
(3.8) 

0.58 [-0.23, 1.38] 

Thomeer et 
al. (2015) 

Emotion 
recognition 

Emotion recognition 
survey (parent report) 

5 weeks 22 93.45 
(21.87) 

121.23 
(26.76
) 

21 101.43 
(23.16) 

108.0 
(22.47) 

0.92 [0.30, 1.55] 1.10 [0.54, 
1.66] 
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Author 
(Year) 

Targeted 
outcome 

Assessment Duration 
post 
interventio
n 

Intervention group Control group Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Emotion 
imitation 

Emotion recognition 
display survey (parent 
report) 

5 weeks 22 107.64 
(13.25) 

132.23 
(25.89
) 

21 120.43 
(25.16) 

119.05 
(20.32) 

1.28 [0.62, 1.93] 

Transferability outcomes 

Beaumont 
& Sofronoff 
(2008) 

Social skills Social Skills 
Questionnaire (Parent 
report) 

6 weeks  25 25.3 
(7.43) 

43.24 
(8.81) 

21 25.09 
(7.34) 

39.96 
(9.46) 

0.41 [-0.18, 0.99] 0.24 [-0.22, 
0.71] 

Social Skills 
Questionnaire (Parent 
report)  

5 months  25 25.3 
(7.43) 

40.64 
(12.85) 

21 25.09 
(7.34) 

41.17 
(8.48) 

-0.10 [-0.68, 0.48] 

Emotion regulation 
and social skills 
questionnaire 

6 weeks 25 39.78 
(10.17
) 

64.24 
(9.27) 

21 39.96 
(10.27) 

58.61 
(11.99) 

0.56 [-0.03, 1.15] 

Emotion regulation 
and social skills 
questionnaire 

5 months 25 39.78 
(10.17
) 

62.12 
(12.9) 

21 39.96 
(10.27) 

61.19 
(10.96) 

0.11 [-0.47, 0.69] 

Fletcher-
Watson et 
al. (2015) 

Autism 
symptomatolo
gy 

Autism diagnostic 
Observation 
Schedule- Overall 
(scores reversed) 

6 months 24 15.1 
(7.0)  

16.7 
(5.8) 

25 13.6 
(6.9) 

15.9 
(5.7) 

-0.10 [0.66, 0.46] -0.05 [-0.50, 
0.39] 

Language 
skills 

MacArthur 
Communicative 
Development 
Inventory- words 
understood 

6 months 24 207.0 
(135.0
) 

226.0 
(138.0) 

25 203.0 
(129.0) 

247.0 
(141.0) 

-0.19 [-0.75, 0.37] 

MacArthur 
Communicative 
Development 
Inventory- words 
produced 

6 months 24 142.0 
(156.0
) 

167.0 
(165) 

25 123.0 
(138.0) 

178.0 
(165.0) 

-0.20 [-0.76, 0.36] 

MacArthur 
Communicative 

6 months 24 30.0 
(15.1) 

36.0 
(17.4) 

25 33.0 
(14.4) 

35.0 
(17.5) 

0.27 [-0.30, 0.83] 
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Author 
(Year) 

Targeted 
outcome 

Assessment Duration 
post 
interventio
n 

Intervention group Control group Between group 
effect size [95% 
CI] 

Aggregated 
effect sizes 
[95% CI] n Pre-

Mean 
(SD) 

Post- 
Mean 
(SD) 

n Pre-
Mean 
(SD) 

Post- 
Mean 
(SD) 

Development 
Inventory- gestures 

Russo-
Ponsaran 
et al. 
(2016) 

Social skills Bar-On Emotional 
Quotient Inventory 

4-6 weeks  12 67.75 
(11.71
) 

64.18 
(9.3) 

13 58.92 
(7.25) 

62.84 
(9.2) 

-0.75 [-1.56, 0.06] -0.75 [-1.56, 
0.06] 

Thomeer et 
al. (2015) 

Social skills Behaviour 
assessment system 
for children-2nd 
edition  

5 weeks 22 38.18 
(11.13
) 

40.82 
(9.02) 

21 36.95 
(8.29) 

38.67 
(7.58) 

0.09 [-0.51, 0.69] 0.32 [-0.20, 
0.84] 

Autism 
symptomatolo
gy 

Social 
Responsiveness 
Scale (scores 
reversed) 

5 weeks 22 76.27 
(12.96
) 

83.86 
(13.14) 

21 79.43 
(10.56) 

80.38 
(13.91) 

0.55 [-0.06, 1.16] 

Note. CI = Confidence interval; n = Number of participants; SD = Standard deviation.  
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Appendix E: Quality assessment of studies 

Table E.1. Quality assessment of studies 

Author 
(Year) 

Criteria for quality assessment of included studies 
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Bauminger-
Zviely, et 
al. (2013) 

Yes Partia
l 

Partial Yes No No No Yes Pa
rtia
l 

Partia
l 

Yes Pa
rti
al 

Yes Yes 

Beaumont 
& Sofronoff 
(2008) 

Yes Yes Yes Yes Partial No No Yes Ye
s 

Yes Yes Ye
s 

Yes Yes 

Bernardini 
et al. 
(2014) 

Partial No No Partial No No No Yes No No Yes No Part
ial 

Yes 

Bernard-
Opitz, 
Sriram, & 
Nakhoda-
Sapuan 
(2001) 

Yes No No Partial No No No No No Yes Partial No No Yes 

Bӧlte et al. 
(2002) 

Yes Yes No Partial Partial No No No No Partia
l 

No No No Partial 

Bӧlte et al. 
(2006) 

Yes Yes Partial Partial Partial No No Partial No Yes Yes No Yes Yes 

Bӧlte et al. 
(2015) 

Yes Partia
l 

Yes Yes No No No Yes No Yes Yes Ye
s 

Yes Yes 

Cheng et 
al. (2018) 

Yes Yes Yes Partial Partial No No Partial No Yes Yes Pa
rti
al 

Yes Yes 
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Author 
(Year) 

Criteria for quality assessment of included studies 
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(Year) 

Criteria for quality assessment of included studies 
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m (1996) 
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rti
al 

No Yes 
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Tanaka et 
al. (2010) 

Yes Yes Yes Yes Partial No No Partial Ye
s 

Yes Partial Ye
s 

No Partial 

Thomeer et 
al. (2011) 

Partial Partia
l 

Yes Yes No No No Yes No Partia
l 

Yes Ye
s 

Yes Yes 

Thomeer et 
al. (2015) 

Yes Yes Yes Yes Yes No No Yes Ye
s 

Yes Yes Ye
s 

Yes Yes 

White et al. 
(2018) 

Yes Yes Partial Yes NA No NA Partial Pa
rtia
l 

No No Pa
rti
al 

No Yes 
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Appendix F: Funnel plots 

 

Figure F.1. Close generalisation outcomes trim and fill funnel plot. 

 

Figure F.2. Transferability outcomes funnel plot. 



THESIS REFERENCE LIST 

277 

 

Figure F.3. Maintenance outcomes funnel plot. 
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Appendix G: Focus group sample game 
storyline 

‘An old scientist, who is currently stationed on Planet Mars would like to 

send a message back to Planet Earth. Due to his age, he is not able to 

physically travel back to Earth. So, he has invented a robot to help him to 

complete this mission. As the robot will need to navigate social interactions 

while on Earth, he has built a microchip for the robot which will contain all the 

necessary abilities to recognise emotions. The microchip, C.H.I.P., acts as 

the robot’s ‘sidekick’ and helps the robot to recognise emotions.’ 
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Appendix H: Mind Reading program 
satisfaction questionnaire 

Overall scale 

I found the Mind Reading© program was helpful for me to learn how others 
are feeling. 

1 2 3 4 

I felt that the Mind Reading© program was a meaningful tool for me learn 
about emotions. 

1 2 3 4 

I thought that it was realistic to expect people to use the Mind Reading© 
program for 1-2 hours per week, over ten weeks. 

1 2 3 4 

I felt that the Mind reading© program was a relevant tool for me to learn 
about emotions. 

1 2 3 4 

I found that it was easy to use and understand the Mind Reading© 
program. 

1 2 3 4 

I feel it would be helpful to have support from a mentor while using the 
Mind Reading© program. 

1 2 3 4 

I think including a story into the Mind Reading© program will make it more 
motivating. 

1 2 3 4 

Overall, I am satisfied with the Mind Reading© program. 1 2 3 4 
Overall, I enjoyed using the Mind Reading© program. 1 2 3 4 

SCALE: 1 = STRONGLY DISAGREE, 2 = DISAGREE, 3 = AGREE, 4 = STRONGLY 
AGREE 

Storyline 

1. Please provide some examples why you would like or not like a 

story to be included in the Mind Reading© program. 

 

 

 

2. If you would prefer a story in the game, please provide some 

examples of stories that would be motivating. (For example, the 

genre of the story, what happens, who is involved?) 
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Effectiveness 

1. What was most helpful for you in the Mind Reading© program? 

Please provide some examples. (Prompts: Emotion Library, 

Learning Centre, Game Zone) 

 

 

 

2. What was least helpful for you in the Mind Reading© program? 

Please provide some examples. (Prompts: Emotion Library, 

Learning Centre, Game Zone) 

 

 

 

Enjoyment 

1. What did you like about the Mind Reading© program? Please 

provide some examples. 

 

 

 

2. What did you not like about the Mind Reading© program? Please 

provide some examples. 

 

 

 

Other comments 

1. What recommendations would you suggest to improve the Mind 

Reading© program? 

 

 

 

2. Any other comments about the Mind Reading© program?  
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Appendix I: MindChipTM program satisfaction 
questionnaire 

Overall scale 

I found the MindChipTM program was a helpful tool for me to learn how 
others are feeling. 

1 2 3 4 

I felt that the MindChipTM program was a meaningful tool for me to help 
learn about emotions. 

1 2 3 4 

I thought that it was realistic for people to attend the MindChipTM program 
for 1 hour per week, over ten weeks. 

1 2 3 4 

I felt that the MindChipTM program was a relevant tool for me to learn 
about emotions. 

1 2 3 4 

I found it was easy understand and complete the activities in the 
MindChipTM program. 

1 2 3 4 

I felt that it was helpful to have support from a mentor. 1 2 3 4 
I felt that the MindChipTM program facilitated my goal achievement. 1 2 3 4 
I found the content of MindChipTM is applicable for my everyday life. 1 2 3 4 
I found it easy to use ZOOM during the MindChipTM program. 1 2 3 4 
Overall, I am satisfied with the MindChipTM program. 1 2 3 4 
Overall, I did enjoy the MindChipTM program. 1 2 3 4 

SCALE: 1 = STRONGLY DISAGREE, 2 = DISAGREE, 3 = AGREE, 4 = STRONGLY 
AGREE 

Effectiveness 

1. What was most helpful for you in the MindChipTM program? 

Please provide some examples. (Prompts: Video and picture 

based discussions, MindChip tools, Mind Reading Toolbox, Mind 

Reading Lightbulb, Action Planning, mentor) 

 

 

 

2. What was least helpful for you in the MindChipTM program? 

Please provide some examples. (Prompts: Video and picture 

based discussions, MindChip tools, Mind Reading Toolbox, Mind 

Reading Lightbulb, Action Planning, mentor) 
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Enjoyment 

1. What did you like about the MindChipTM program? Please provide 

some examples. 

 

 

 

2. What did you not like about the MindChipTM program? Please 

provide some examples. 

 

 

 

Generalisation 

1. Did you use anything in MindChipTM in your everyday life? If yes, 

please provide some examples. 

 

 

 

Goal achievement 

1. Did you set any goals during the MindChipTM program? If yes, did 

you achieve any of these goals? 

 

 

 

Accessibility 

1. Can you describe how was it using ZOOM during the MindChipTM 

program? (Prompts: Setting up the software, instructions, 

technical issues, video and voice quality) 
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Other comments 

1. What recommendations would you suggest to improve the 

MindChipTM program? 

 

 

 

2. Any other comments about the MindChipTM program? 
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Appendix J: Serious game scale 

The next few questions explores your experience and feedback for the 

Mind Reading© Program. For each statement, please choose the number that 

best describes your opinion about the Mind Reading© Program. If none of the 

options are exactly right, you can choose the number closest to your opinion. 

1. I felt that the story of the program was 
motivating and it encouraged me to 
continue playing the game 

1 2 3 4 5 6 

2. I think that the interaction with other 
characters and/or objects in the program 
was motivating 
Comments: 
 

1 2 3 4 5 6 

3. I felt that the goals (short term and long 
term) of the game were clear and easy to 
understand 
Comments: 
 

1 2 3 4 5 6 

4. The challenge of the game was at the right 
level for me. The program was not ‘too 
easy’ or ‘too difficult’ 
Comments: 
 

1 2 3 4 5 6 

5. I felt that the difficulty of the program 
increased as I progressed through the 
levels 
Comments: 
 

1 2 3 4 5 6 

6. I felt that the rewards used in the program 
were motivating 
Comments: 
 

1 2 3 4 5 6 

7. The feedback given during the program 
was understandable and helpful for me to 
progress in the game 
Comments: 
 

1 2 3 4 5 6 

8. I think that the program provided enough 
choices for me to decide what I would like 
to do in the game 
Comments: 
 

1 2 3 4 5 6 

9. I felt like I was in control when completing 
the tasks of the program 
Comments: 

1 2 3 4 5 6 
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10. I felt like I had the freedom to do what I 
wanted to do in the program 
Comments: 

1 2 3 4 5 6 

SCALE: 1 = STRONGLY DISAGREE to 6 = STRONGLY AGREE 

Any other comments? 
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Appendix K: Emotion Recognition Self-
Efficacy Scale 

Please rate your answers on the scale from 1 to 10. 

1. Not at all confident 

5. Moderately confident 

10. Very Confident 

 

1. How confident are you that you can recognise when someone else is 

feeling happy? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

2. How confident are you that you can recognise when someone else is 

feeling sad? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 
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3. How confident are you that you can recognise when someone else is 

feeling disgusted? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

4. How confident are you that you can recognise when someone else is 

feeling surprised? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

5. How confident are you that you can recognise when someone else is 

feeling angry? 

a) With your family members? 
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b) With your friends? 

 

c) With strangers? 

 

6. How confident are you that you can recognise when someone else is 

feeling fearful/afraid? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

7. How confident are you that you can recognise when someone else is 

joking? 

a) With your family members? 

 

b) With your friends? 
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c) With strangers? 

 

8. How confident are you that you can recognise when someone else is 

feeling excited? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

9. How confident are you that you can recognise when someone else is 

feeling bored? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 
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10. How confident are you that you can recognise when someone else is 

feeling interested? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

11. How confident are you that you can recognise when someone else is 

feeling worried? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

12. How confident are you that you can recognise when someone else is 

feeling sneaky? 

a) With your family members? 
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b) With your friends? 

 

c) With strangers? 

 

13. How confident are you that you can recognise when someone else is 

feeling hurt? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

14. How confident are you that you can recognise when someone else is 

feeling unfriendly? 

a) With your family members? 

 

b) With your friends? 
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c) With strangers? 

 

15. How confident are you that you can recognise when someone else is 

feeling kind? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

16. How confident are you that you can recognise when someone else is 

feeling frustrated? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 
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17. How confident are you that you can recognise when someone else is 

feeling ashamed? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

18. How confident are you that you can recognise when someone else is 

feeling proud? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

19. How confident are you that you can recognise when someone else is 

feeling disappointed? 

a) With your family members? 
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b) With your friends? 

 

c) With strangers? 

 

20. How confident are you that you can recognise when someone else is 

feeling jealous? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

21. How confident are you in your ability to recognise other emotions that 

were not targeted in the game? 

a) With your family members? 

 

b) With your friends? 
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c) With strangers? 

 

22. How confident are you that you can identify different clues from the face 

(e.g. eye and mouth movements) to help you understand how other 

people are feeling? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

23. How confident are you that you can identify different clues from the 

voice (e.g. tone and rate of voice) to help you understand how other 

people are feeling? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 
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24. How confident are you that you can identify different clues from the 

body (e.g. sweat, body posture, hand movements) to help you 

understand how other people are feeling? 

a) With your family members? 

 

b) With your friends? 

 

c) With strangers? 

 

25. How confident are you that you can identify different clues from the 

social situation (e.g. upset as she/he just failed an exam) to help you 

understand how other people are feeling? 

a) In a familiar environment 

 

b) In a new environment 

 

26. How confident are you that you can identify different clues from the 

environment (e.g. upset due to a broken glass) to help you understand 

how other people are feeling? 

a) In a familiar environment 
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b) In a new environment 

 

27. How confident are you that you can find strategies to understand how 

others are feeling? 

a) With your family members? 

 

b) With your friends 

 

c) With strangers 

 

28. How confident are you in your ability to understand how people interact in 

social environments? 

a) In a familiar environment 

 

b) In a new environment 
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29. How confident are you that you are able to use the skills you learnt in the 

game in real life social situations? 
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Appendix L: Human Research Ethics approval 
letters 
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Appendix M: Participant information sheets 
and consent forms 
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Appendix N: MindChipTM manual 

Due to Intellectual Property obligations, claims or restrictions imposed by an 

external organisation that supported this research, this appendix is 

permanently exempt from this thesis and cannot be made publicly available 

online at this time. 

Please refer to https://www.autismcrc.com.au/ for further information about 
the MindChip manual.
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Appendix O: MindChipTM facilitator resources 

Due to Intellectual Property obligations, claims or restrictions imposed by an 

external organisation that supported this research, this appendix is 

permanently exempt from this thesis and cannot be made publicly available 

online at this time. 

Please refer to https://www.autismcrc.com.au/ for further information about 
the MindChip manual.



THESIS REFERENCE LIST 

312 

Appendix Q: Journal copyright transfer 
statement 

Paper 1 
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Paper 2 
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Paper 3



THESIS REFERENCE LIST 

317 



THESIS REFERENCE LIST 

318 



THESIS REFERENCE LIST 

319 
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Paper 4
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